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SECURIM CLASSIFICATION OF THIS PACE

18. Kapalama Military Reservation Base Closure Program.
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19. An Enhanced Preliminary Assessment was conducted at the Kapalama
Military Reservation (KMR), which is planned for inclusion in the
Base Closure Program. KMR was constructed during World War II, and
has served as a logistical support center, receiving and distributing
hardware, consumer items, dry goods, and chemicals in the Hawaiian
Islands and throughout the Pacific area. Other activities have
included maintenance-related painting, canvas repair/waterproofing,
forklift maintenance, storage of low level radioactive waste,
operation of a mortuary and identification laboratory (for decomposed
bodies), and fumigation. (Fumigation is conducted on all materials
that are shipped off the island).

I

Almost the entire KMR property is paved, and infiltration is, there-
fore, minimal. Stormwater runoff flows to Honolulu Harbor of Keehi
Lagoon. The surrounding area is industrial/commercial. Groundwater
is tidal and brackish, and is not used for human consumption. The
City of Honolulu supplies water for this area.

A previous asbestos survey for the facility has identified materials
containing asbestos and recommended appropriate actions,

The conclusions and recommendations of this report are that a
sampling program be developed to further assess possible contamination
This includes samples of building materials, soils, and groundwater
throughout the reservation. Petroleum hydrocarbons have been
detected in the past in subsurface soils; the source of these could
be either onsite or offsite (underground pipelines are located
near the site and a petroleum tank farm is located across the street)
Due to the lack of human and environmental receptors, the impact of
any existing contamination appears to be minimal.
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DISCLAIMER

This Enhanced Preliminary Assessment Report is based primarily on the
environmental conditions observed at the Kapalama Military Reservation,
Honolulu, Hawaii, during the period 25 July through 28 July 1989. Past site
conditions and management practices were evaluated, based on readdy
available records and the recollections of people interviewed. Every effort was
made, within the scope of the task, to interview all identified site personnel,
especially those personnel with a historical perspective of site operations.

No environmental sampling was conducted as part of the assessment. The
findings and recomineD lations for further action are based on WESTON's
experience and technical judgment, as well as current regulatory agency
requirements. Future regulations, as well as any modifications to current
statutes, may affect the compliance status of this site.

During the site visit, access was not gained to the former radioactive material
storage building (929A) or the Hawaiian Telephone Company switching
building (935). The scope of the site survey was initially restricted to the
Phase III portion of KKR. Only selected buildings in Phase II were entered.
Subsequent to the site inspection, WESTON was directed by USATHAMA to
include all of the Phase II portion of the property in the preliminary
assessment.

WESTON does not warrant or guarantee that the property is suitable for any
particular purpose or certify any areas of the property as "clean." A more
thorough investigation, including intrusive sampling and analysis for specific
hazardous materials, is recommended prior to reporting this property as
excess.

Accession For
NTIS GRA&I
DTIC TAB 01
Unannounced 0
Justification

BY
Distribution/
Availabi.ity Codes

Avail and/or
,Dist Special

1073M2-4 ', )-



TABLE OF CONTENTS

Section Title

DISCLAIMER iii

EXECUTIVE SUMMARY ES-1

I INTRODUCTION 1-1

1.1 Background 1-1
1.2 Objectives 1-1
1.3 Procedures 1-2
1.4 Report Format 1-2

2 PROPERTY CHARACTERIZATION 2-1

2.1 General Property Description and History 2-1
2.2 Description of Facilities 2-6

2.2.1 Contents of Buildings - Phase III Area 2-6
2.2.2 Contents of Buildings - Phase II Area 2-6
2.2.3 Generation and Disposal of Wastes 2-7

2.3 Permitting Status 2-7
2.4 Surrounding Environment and Land Use 2-7

2.4.1 Demographics and Adjacent Land Use 2-7
2.4.2 Climate 2-9
2.4.3 Surface Water and Hydrology 2-11
2.4.4 Soils 2-11
2.4.5 Groundwater and Hydrogeology 2-13
2.4.6 Flora and Fauna 2-13
2.4.7 Sensitive Environment 2-13

3 ENVIRONMENTALLY SIGNIFICANT OPERATIONS 3-1

3.1 Buildings 913/914 - The Mortuary 3-1
3.2 Building 917 - Hazardous Material Storage 3-1
3.3 Building 923 - Solvent Cleaning Room and Paint Spray

Booth (Western Ceded Area) 3-6
3.4 Building 924 - Canvas Repair Area and Packaging Area 3-7
3.5 Building 925 - Maintenance and Repair of Forklifts 3-8
3.6 Building 926 - General Storage and Sealed Source

Radioactive Storage (Phase III) 3-8
3.7 Building 929 - General Storage and Former Pallet

Fumigation Area (Phase III) 3-9
3.8 Building 929A - Former Sealed Source Radioactive

Storage (Phase III) 3-10
3.9 Building 930 - General Purpose Storage 3-10
3.10 Building 931 - General Storage and Fumigation Area

(Phase III) 3-10
3.11 Buildings 1027/1028 - The Central Identification

Laboratory (Phase II) 3-11

iv
1073M2-4



TABLE OF CONTETS
(continued)

Title pa

3.12 Former Underground Storage Tank (Phase II) 3-12
3.13 Underground Storage Tank (Phase III) 3-12
3.14 Aboveground Storage Tank - Kerosene (Phase II) 3-13
3.15 Aboveground Storage Tank - Propane, Building 925

(Phase III) 3-13
3.16 Aboveground Storage Tank - Propane, Buildings 921

and 922 (Partly within Western Ceded Area) 3-13
3.17 Asbestos (All Areas) 3-13
3.18 Transformers (All Areas) 3-14
3.19 Concrete Pad (Western Ceded Area) 3-16
3.20 Former Railroad Track/Unloading Area (All Areas) 3-16
3.21 Possible Pre-Construction Disposal Site (Phases II

and III) 3-17

4 HUMAN AND ENVIRONMENTAL RECEPTORS 4-1

4.1 Groundwater 4-1
4.2 Surface Water 4-1
4.3 Soil 4-1
4.4 Air 4-1
4.5 Other Hazards 4-2

4.5.1 Fire and Explosions 4-2
4.5.2 Direct Contact 4-2

5 CONCLUSIONS AND RECOMMENDATIONS 5-1

5.1 Summary of Findings 5-1
5.1.1 Buildings 5-1
5.1.2 Subsurface Soils and Groundwater 5-1
5.1.3 Surface Soils and Sediments 5-2
5.1.4 Drum Liquids 5-2
5.1.5 Concrete Pad 5-2
5.1.6 Underground Storage Tanks 5-2
5.1.7 Transformers 5-2
5.1.8 Possible Pre-Construction Disposal Site 5-2

5.2 Recommendations for Further Action 5-2
5.2.1 Buildings 5-2
5.2.2 Subsurface Soils 5-7
5.2.3 Groundwater 5-7
5.2.4 Surface Soils 5-7
5.2.5 Sediments 5-7
5.2.6 Drum Liquids 5-7
5.2.7 Concrete Pad 5-7
5.2.8 Underground Storage Tanks 5-8
5.2.9 Transformers 5-8
5.2.10 Possible Pre-Construction Disposal Site 5-8

j1073M2-4



TABLE OF CONTFnS
(continued)

6 REFERENCES 6-1

6.1 Direct Interviews 6-1
6.2 Telephone Interviews 6-1
6.3 Reports and Other Documents 6-1

7 PHOTOGRAPHS 7-1

APPENDIX A - BUILDING 917, INVENTORY AS OF
9 AUGUST 1989

APPENDIX B - DAMES AND MOORE REPORT
WOODWARD-CLYDE CONSULTANTS REPORT

vi! 1073M2-4



lIST OF FIGUFM

ES-1 Property Information Composite ES-4

1-1 Property Subdivision 1-3

2-1 Property Location 2-3

2-2 Topography 2-8

2-3 Wind Rose 2-10

2-4 Storm Drainage 2-12

3-1 Environmentally Significant Operations - Buildings
and Drums 3-2

3-2 Environmentally Significant Operations - Storage
Tanks; Possible Pre-Construction Disposal Site 3-3

3-3 Environmentally Significant Operations - Transformers 3-4

5-1 Recommended Sampling Methods 5-6

vii
1073M2-4



LIST OF TABLS

ES-I ESOs Identified at Kapalama Military Reservation and
Recomnmendations3 for Further Action ES-6

2-1 Property Information Summary 2-2

2-2 Description of Buildings, Kapalama Military
Reservation 2-4

3-1 Buildings Containing Asbestos, Kapalama Military
Reservation 3-15

5-1 ESOs Identified at Kap alama Military Reservation and
Recommendations for Further Action 5-3

viii
1073M2-4



EXECU T (VE SUAMMAItY

BACKGROVUND AND-OBJEM

This Enhanced Preliminary Assessment (PA) has been performed by Roy F.
Weston, Inc. (WESTON) at the request of the U.S. Army Toxic and Hazardous
Materials Agency (USATHAMA) pursuant to Contract DAAA15-88-D-0007,
Task Order 2. The purpose of the enhanced PA is to present WESTON's
findings concerning the environmental conditions at the Kapalama Military
Reservation (KMR) located in Honolulu, Hawaii, and to provide
recommendations for possible further action. The objectives of this enhanced
PA were to:

" Identify and characterize environmentally significant operations
(ESOs) associated with the historical and current use of the KMR
property.

* Identify and characterize possible impacts of the ESOs on the
surrounding environment.

* Identify additional environmental actions, if any, that should be
initiated for the ESOs identified.

Infoi mation contained in this enhanced PA was obtained through:

* Visual inspection of the facility.

* Review of available Army documentation.

* Review of related regulatory agency files at the state and federal
levels.

* Interviews with current and former employees at KMR.

G PROPERTY DES(JJPTIQN

The Kapalama Military Reservation property was acquired by the U.S.
Government through condemnation by the Secretary of War in 1941 and
1942. It was subsequently established as a logistics support and warehouse
facility. Activities have consisted primarily of the receiving, storage, and
distribution of goods and materials for U.S. military facilities in the Hawaiian
Islands and throughout the Pacific area. These goods and materials include
hardware items (office furniture, hospital beds, appliances, spare parts),
consumer items (as sold in PXs), dry goods (tents, clothing), and chemicals
(battery acid, cleansers, packing foam, paints, pesticides) in containers no
larger than 55-gal capacity. In addition, mortuary and certain maintenance
and repair activities (inclu4ling painting and fumigation) have occurred on the
site. It is possible that packaged ammunition has been received for
distribution in the past; h6wever, site personnel had no knowledge of any
onsite use. One portion of KMR has been sold (Phase I) and another area is in
the process of being sold (Phase II). This assessment focused on current
active areas in Phase I and Phase III.

ES-1
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ESOs identified on the property include:

* Buildings 913/914 - Moriuary - chemicals used in the embalming
process. The chemicals are used in small quantities and are well
contained.

* uilding 917 -Hazardous Material 9tage- warehouse storage of a
broad spectrum of chemicals. The chemicals are stored on pallets
and racks. The concrete floor is marbled with cracks. A few minor
spills were reported in the building.

Building 923 - Solvent Cleaning Room and Spray Paint Booth -
solvents used for cleaning/degreasing parts and vehicle main-
tenance; paints possibly containing lead and cadmium used in a
spray booth; associated solvent storage areas outside.

S~Biing 924, Canvas j epair Area & Packagi'ng Area - water-
proofing with polymer-type water repellents; packaging with
isocyanate foam; "waste oil" drums (apparently empty) on pallet
outside building.

* iilding92 - Mainten n I.Rep~atj o.ftp - oils, greases,
solvents, and hydraulic fluids used in the repair and maintenance of
forklifts in an area adjacent to the building.

_B _ilding 926 - General Storage .and Sealed Source -Radioactive
Strage - sealed low-level radioactive sources such as compasses.

uildin929 -Qpneral Storageand_Fymer aa
- fumigation of wooden pallets in a large chamber (no longer used).
Samples taken in the room by the Corps of Engineers indicated the
presence of pentachlorophenol and 2,4-D.

Bu'lding 929 - Former Sealed Source Radioactive Storage - sealed
low-level radioactive sources such as compasses and watches (former
storage area).

Building 930 - General Purpose Storg.g - super tropical bleach
(STB) used for decontamination of personnel and equipment.
Several spills were reported.
Luil *ing__931 - General Storg_-_and_-Fu___to Aea urn

* BJ~jlgjxg-L - current
fumigation of wood and cardboard items; also former chemical
storage area.

Buildingsj 027/1028 - Die Cenral Iden '
darkroom chemicals used in x-ray and film activities for
identification of bodies.

FBrmurargrp_ ___orgaT nk Aros fromnBuildingjQ.7. and
1903 - fuel pump and underground tank removed. Located in locked
area not included in primary focus of investigation.

ES-2
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* Underground Storage Tank - Adjicent to Building 935 - Fuel for
emergency generator maintained by the Hawaiian Telephone
Company.

" Aboveground Storage Tanks

- approximately 300-gal kerosene tank adjacent to a grassy area.

- 5,000-gal propane tank adjacent to Building 925.

- 500-gal propane tank adjacent to Building 921 reported by
personnel but not observed during site visit; 150-gal propane
tank adjacent to Building 922.

* _b.et - numerous onsite buildings constructed with Transite
siding and other asbestos-containing material. Some siding
material is broken along the lower side of buildings.

*0 .ansformers - approximately 40 transformers, two pad mounted,
the remainder pole mounted. Fluids have not been tested for
polychlorinated biphenyls (PCBs) content. Two apparent minor
leaks observed.

* ..oneea. - possibly us . either as a transformer staging area or
for a dip tank for termite-proofing pallets.
Forper Rilr ad Tracknl p ig Area - unloading of supplies from

rail cars - possible spills in unloading activities.

_Posible Pre-Construction Disposal Site - A portion of KMR may
have been used in the 1930s and 1940s as a municipal dump for the
City and County of Honolulu.

Figure ES I shews a site plan of the facility with the buildings and the ESOs
marked.

!3.0MAN AND ENMOMUAL RECEEQ S

KMR is located in the harbor district of the City of Honolulu, directly adjacent
to Honolulu Harbor. The property was constructed on materials dredged from
the harbor and placed over existing coral rocks and limestone deposits. KMR
is almost entirely paved. Surface water runoff and the storm sewer system on
KMR discharge directly into the harbor.

Groundwater in the area is l .raulically connected to the harbor. The
shallow aquifer is brackish and is not used as a water supply. (The closest
known well is approximately one mile north (inland) at the Oahu State
Prison.)

Land adjacent to the facility is used for commercial and industrial purposes.
Adjacent properties include: a large fuel storage tank farm for aviation fuels
that are piped underground; municipal piers with associated underground
fuel oil and diesel lines; and the Phase I former KMR property, which
contained three underground diesel and gasoline tanks (one of which was

ES-3
3073M2-4
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U.S.-Army
Base Closure Preliminary Assessment,

Kapalaia, Military Reservation-
Honolulu, Hawaii -November 1989

FIGURE ES-I

PROPERTY -INFORMATION

Compiled In 1989 fronm various sources provided by
the U.SArmy Toxic and Hazardous Materials Agency.
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removed prior to sale). Petroleum hydrocarbons have been found under the
Phase I property during soil boring activities conducted by the current owner
of the Phase I property.

No endangered or threatened species are recorded on IMR. No wetlands
were identified within 2 miles of the facility. The variety of aquatic life in the
harbor of this , -Justrial/commercial area is expected to be limited and
adapted to suboptimal environmental quality.

The groundwater will eventually discharge to the surrounding waters of
Honolulu Harbor or Keehi Lagoon; however, the concentrations of a
contaminant would be expected to be quite dilute. No ongoing discharges or
surface contamination was apparent during the site inspection; therefore, no
impact on human and environmental receptors fiom surface water is
expected. The most significant risk on the property appears to be the
contaminated building surfaces that may provide a direct contact hazard to
personnel.

CONCLUSIONS AND RECOMIMENDATIONS

No conditions were observed on the property that appear to represent an
immediate substantial threat to human health or the environment. However,
the ESOs listed above have the potential to affect human health or the
environment. The ESOs, associated concerns, and recommendations are
summarized in Table ES-1 and the following subsections.

The choice of analytes and locations of samples in the various buildings is
based on the types of chemicals formerly used or stored in the building, the
knowledge or likelihood of spills or releases, the persistence of the constituent
in the media being sampled, and the ability to collect a sample representative
of source contamination. For example, a soil sample collected directly under
an area of asphalt paving would be contaminated by semivolatile compounds
present in the asphalt. In regard to persistence, volatile organic compounds
(VOCs) may be present in groundwater but not in surface soils after a number
of years.

BUILDINGS

Wipe, destructive, and dust sampling of building interiors is recommended for
most of the primary ESOs discussed in Section 3. The presence of asbestos
materials in certain buildings in the Phase II area has been confirmed by
pievious sampling, therefore, sampling for asbestos is recommended only for
Phase III buildings.

SUBSURFACE SOILS

With the discovery of subsurface petroleum hydrocarbons near Buildings 917
and 929 and on neighboring properties, as well as underground piping of
aviation fuel and diesel fuel on neighboring properties (see Subsection 2.2),
soil borings are recommended throughout the property. Boring samples

ES-5
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should be analyzed for total petroleum hydrocarbons (TPH) and VOCs. Soil
samples should be collected at intervals of 2.5 ft from the surface to the top of
the groundwater table at each boring. It is expected that groundwater will be
reached less than 5 ft below the ground surface. Selected borings may be
converted to monitoring wells, based on field operations.

GROUNDWATER

Groundwater quality has not been characterized throughout the site. The
potential exists for contamination due to both site-related activities and to
migration from offsite sources. Approximately 5 to 10 monitoring wells
should be installed in selected subsurface soil borings. These wells should be
strategically placed to characterize the groundwater at areas of concern.
These samples should be analyzed for TPHs and VOCs. Additional analyses
may be required based on proximity to specific ESOs.

SURFACE SOILS

Surface soil samples (0 to 6 in.) should be taken along the grass strip behind
the aboveground kerosene tank near Building 905 and analyzed for TPH.

SEDIMENTS

Sediments in the bottom of the two storm drain systems near Buildings
923/924 and 929/930 should be sampled and analyzed for TPH, VOCs, metals,
and pesticides. These storm drains would have been likely pathways for any
spills in the primary chemicals storage areas.

DRUM LIQUIDS

Prior to disposal, the contents of the 55-gal drums stored outside Building 924
should be inspected to confirm that they no longer contain waste oil (as
marked). Currently, the drums appear to contain rainwater.

CONCRETE PAD

Chip samples should be taken from three random locations on the concrete
pad near Building 923 to check for potential contamination from PCBs or
pesticides.

UND)ERGROUIFND STORAGE TANKS

An underground storage tank (UST) near Buildings 1027 and 1033 has been
removed. Reportedly, soil samples were collected during the removal activity,
but analytical results are not yet available. The data should be reviewed
when available and a decision made as to whether additional sampling is
required. The existing UST adjacent to Building 935 was leak tested when
installed in 1987, and no further investigation is required at this time.

ES-9
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TRANSFORMERS

All transformers on the property potentially contain PCBs and two of them
appear to have leaked in the past. An inventory should be made of all
transformers remaining on the property (except Phase I), and each
transformer should be sampled for PCBs.

POSSIBLE PRE-CONSTRUCTION DISPOSAL SITE

Soil borings should be conducted and monitoring wells installed at the
possible location of the City and County of Honolulu Municipal Dump.
Because the material possibly received at this dump is undefined, the soil and
groundwater samples should be analyzed for the entire Hazardous Substance
List compounds. There will be one soil boring at each of the two possible
disposal sites. A composite sample will be collected from each boring. Each
composite will be comprised ef grab samples collected every 2.5 feet of depth
until groundwater is reached. Monitoring wells should be installed in each
soil boring.

ES-10
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SECTION 1

INTRODUCTON

1.1 BAKGROUNP

Roy F. Weston, Inc. (WESTON) has been retained by the U.S. Army Toxic and
Hazardous Materials Agency (USATHAMA) to conduct waste site
characterizations of specific Department of Army properties under the
authority of Contract DAAA15-88-D-0007, Task Order 2. This work is being
performed within the scope of the U.S. Army Installation Restoration
Program (IRP). As part of this contract, WESTON also has been asked to
prepare enhanced preliminary assessments of selected properties destined to

e included as part of the Base Closure Program. The purpose of the
associated preliminary assessment reports is to present WESTON's findings
concerning the environmental conditions of the properties and to provide
recommendations for further action. These recommendations will serve as a
guide to the U.S. Army in prioritizing the activities required to report these
properties as excess.

This document discusses the enhanced preliminary assessment (PA) of
Kapalama Military Reservation (KMR), Honolulu, Hawaii. A site visit was
performed 24 July through 28 July 1989.

The KMR has been subdivided, pursuant to sale of the property, into "phases"
(see Section 2). At the time of the site visits, one of the phases had already
been sold.

1.2 OBJECTIVES

This enhanced PA report was prepared using existing information obtained
from property records and from both current and former employees. No
sampling activities were completed as part of this assessment. The objectives
of this enhanced PA were to:

o Identify and characterize environmentally significant operations
(ESOs) associated with the historical and current use of the KMR
property.

o Identify and characterize possible impacts of the ESOs on the
surrounding environment.

* Identify additional environmental actions, if any, that should be
initiated for the ESOs identified.

Certain issues have been excluded from consideration as ESOs for the
purposes of this report. First, painted surfaces will not be identified as ESOs
solely because there is a potential for their containing lead. Second, drinking
water will not be designated as an ESO solely because there is a potential for
lead contamination due to piping solder or piping materials. Third, the
presence of radon gas in buildings will not be considered as an ESO. A radon
survey of all buildings will be performed utilizing the guidelines set forth in
the Army Radon Program.

1-11 073M2-4



1.3 CDR

The information contained in this enhanced PA is based on the following
data-gathering activities:

* Visual inspection of the facility.

* Review of available Army documentation.

* Review of U.S. Environmental Protection Agency (EPA) Region IX
files.

" Contact with the Hawaii Department of Land and Natural
Resources.

° Interviews with current and former employees at KMR.

• Evaluation of aerial photographs.

The scope of the site survey was initially restricted to the Phase III portion of
the KMR property (Figure 1-1). Two other sections (Phases I and II) were to
be treated as adjacent properties that may have environmental impacts on
Phase III. In that regard, only selected buildings in Phase H were entered,
based on the likelihood of their beingpossible sources of contamination.
Subsequent to the site inspection, WESTON was directed by USATHAMA to
include all of the Phase 11 portion of the property in the PA. Subsection 2.2 of
this report specifies all buildings (Phase II and Phase III) that were entered
as part of the site investigation.

1.4 REPORT FORMAT

This enhanced PA report presents an evaluation of the relevant data for the
Kapalama Military Reservation.

Section 2 describes the property and the surrounding environment and land
uses. Section 3 identifies and characterizes all ESOs related to known and
suspected releases to the environment. The potential impact of these
operations on the local environment and human receptors is discussed in
Section 4. Section 5 summarizes the findings and conclusions, discusses the
quality and reliability of the supporting information, identifies areas
requiring further action, and suggests how such actions may be
accomplished. Section 6 lists the pertinent materials reviewed and the
agencies that were contacted. Photographs taken during the site visit are
provided in Section 7. Supporting documentation is provided in Appendices A
and B.

References are presented throughout this report, where appropriate, by means
of a letter and number designation in brackets, as follows: I refers to direct
interviews; T refers to telephone conversations; and R refers to reports or
other written documents. The number following the letter refers to the
specific item in the respective lists provided in Section 6.

1-2
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SECTION 2

PROPERTY CHARACTER1ZATION

2.1 GKEERL.PROPE, MM DESCRIFMMO ANDHITR

The KMR property was acquired by the U.S. Government through
condemnation by the Secretary of War in 1941. It was subsequently
established as a logistics support and warehouse facility. Table 2-1 presents a
property information summary. Figure 2-1 presents a site map of the area.

KMR was constructed partly on land that has been filled in with coral-lime
dredge materials from the construction of the Keehi Lagoon Seaplane Runway
[R-10]. There are approximately 30 buildings of various sizes that were built
during the period 1942-1945. Almost all buildings consist of a wood frame,
corrugated metal roof, and corrugated metal or Transite siding and are built
on a concrete slab at or above grade (photos 1 to 4). It is unknown whether
the wood used for construction was treated with pesticides for termite
protection; however, this was a common practice. Table 2-2 lists the buildings
at KMR. The site is almost entirely paved with asphalt (>99%), except for
small grassy areas near the perimeter fence and a small area of ornamental
shrubs and trees near the mortuary/chapel (Buildings 913/914) and base
canteen (Building 920).

The use of the property prior to construction of KMR is not well documented.
According to the Corps of Engineers Pacific Ocean Division (CEPOD), a
portable asphalt batching plant was condemned when the Army purchased
the property. Also, the City and County of Honolulu reportedly used the

roperty as a site for municipal waste. A portion of the site also may have
been used as a junk yard [R-8].

The reservation has been used primarily as a warehouse facility for the last
47 years. Activities have consisted of the receiving, storage, and distribution
of goods and materials for U.S. military facilities in the Hawaiian Islands and
throughout the Pacific areas. These goods and materials include hardware
items (office furniture, hospital beds, appliances, spare parts), consumer
items (as sold in PXs), dry goods (tents, clothing), and chemicals (battery acid,
cleansers, packing foam, paints, pesticides, etc.). The chemicals do not
include any bulk shipments; the largest containers are 55-gal drums. At the
time of the site inspection, there were no munitions in the warehouses, and
site personnel had no knowledge of any munitions having been stored at
KMR. However, the facility was active during WWII, the Korean War, and
the Vietnam War; therefore, it is possible that packaged ammunition was
received for distribution in the past. There is no record of any onsite use of
ammunition. A paint booth was installed at an unspecified date (at least 15
years ago) for maintenance-related activities only. Other site activities
include a mortuary, an identification laboratory (for decomposed

2-1
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Table 2-1

Property Information Summary

Npme: Kapalama Military Reservation (KMR)

Property No.: 15265

FFIS: HI-214522214

Facility Address: Sand Island Access Road
Honolulu, Hawaii

Commanding Officer: None (Subinstallation of Fort Shafter)

L2cation: Just inland of the Kapalama Basin, in the Honolulu
Harbor area, on the south coast of the island of
Oahu, Hawaii.

Installation Coordinates: 190 54' N; 1550 53' W

5zP_: Approximately 100 acres.

misaio: KMR is a subinstallation of Fort Shafter, part of
the U.S. Army Support Command. It is a logistics
and support facility and a general maintenance
installation.

Operations: Current operations include warehouse and storage
facilities, administration buildings, office
machine and furniture repair, an Army mortuary,
and the Pacific Area Central Identification
Laboratory.
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bodies), a forklift maintenance area, low-level radioactive material storage,
pretransport fumigation of materials, and canvas repair and waterproofing.
The fumigation process has been carried out in two separate buildings; it was
moved to the current location in 1988, and is currently handled by a private
contractor.

According to the Historic Section, Division of State Parks, Department of
Land and Natural Resources, there are no sites on KMR listed in the national
or state register of historic places. However, field work performed on the site
reportedly resulted in archeological findings in the Phase IIA section of the
property [R-6]. The extent or importance of these findings is unknown and
will be monitored during subsequent field activities. Also, portions of Phase
II and Phase III were apparently constructed over Loko (Fishpond) Ananoho
[R-10]. Additional coordination with the State may be repaired prior to any
excavation activities.

2.2 DES MON OF FA

For purposes of property disposal, KMR was divided into four parcels, as
shown in Figure 1-1. They are:

• Phase I - 14.4 Acres
• Phase IIA - 7.8 Acres
* Phase IIB - 35.9 Acres
° Phase II - 22.0 Acres

The Phase I lot was sold to Servco Pacific, Inc., in 1987. It is currently used
for the storage of new cars and light trucks. Phase II is subdivided into
Phases IIA and IIB because the sale of Phase II is expected to be executed in
stages. Also shown on Figure 1-1 are two "ceded" areas covering a total of 17.8
acres. These ceded areas are not included in the acreage figures shown
above. Although the State is attempting to have this land ceded, this
transaction has not yet been completed.

2.2.1 CONTENTS OF BUILDINGS - PHASE ifi AREA

Most buildings in the Phase III area are devoted to the storage of
miscellaneous items such as office equipment and furniture, small mechanical
parts, and appliances. These items range in size from small boxes of nuts and
bolts to office desks and washing machines (photos 5 to 7). No current or
potential ESOs were found in any of these general storage areas.

Some buildings in the Phase III area contain activities that are or may be of
an environmentally significant nature. These locations are identified and
discussed in Section 3 of this report. They include, for example, the paint
spray booth in Building 923 and the termite fumigation area in Building 931.

2.2.2 CONTENTS OF BUILDINGS - PHASE 1[ AREA

Because the original scope of this assessment was limited to the Phase :
area of KMR, a less extensive review of buildings in Phase II was performed.
General information concerning these buildings was gathered, as well as

2-6
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specific information on a few selected buildings. These specific buildings,
such as the hazardous material storage Building 917, were treated at the time
of the assessment as "environmentally significant properties" adjacent to the
Phase III area.

Examples of the general storage areas in Phase II include Building 905, which
contains general items sold at the Army/Air Force stores (PXs) on the island,
and Building 909, which houses surplus equipment (beds, etc.) from Tripler
Army Medical Center.

2.2.3 GENERATION AND DISPOSAL OF WASTES

Solid wastes generated at KMBR are collected in dumpsters and transported to
a municipal landfill [1-2]. Reportedly, there has never been any onsite
disposal (landfilling) of this material. These wastes consist mainly of general
plant refuse, such as paper, cardboard, and empty containers, but also include
dried paint residues from the spray booth and expanded polymer foam from
the packaging area.

A few locations at the facility produce nonaqueous liquid wastes. These
include a small parts degreasing area, a paint spray booth, and a forklift
maintenance area. These wastes consist of used oils and solvents, with an
approximate volume of less than 10 gal/week. Interviews with Maintenance
Department Personnel [1-6] indicated that the past and current practice has
been to accumulate a few drums of these wastes and then transport them by
private contractor to the Schofield Barracks/Wheeler AFB waste disposal site
on the island.

Small volume sources of chemical wastes exist in the Phase H area. These
include the mortuary (e.g., formaldehyde) and the Central Identification
Laboratory (darkroom/photographic solutions), but these areas discharge to
the city sanitary sewer system. All sanitary wastewater is also discharged to
this system. There are no current or former wastewater treatment or disposal
facilities on the site.

2.3 S

The KMR does not currently operate under any environmental permits.
Contacts with the Hawaii Department of Land and Natural Resources and
EPA Region IX showed no record of any permits issued. There have been no
reported spills for at least the past 10 years.

2.4 S-MRO1 INQ ENVIRONM AND LAND T

The property is on the coastal area of the island of Oahu's southern
shoreline. The land surface is flat and the surrounding area varies in
elevation from sea level to 5 ft above sea level (Figure 2-2).

2.4.1. DEMOGRAPHICS AND ADJACENT LAND USE

KMR is located in the harbor district of the City of Honolulu. All surrounding
land is used for commercial and industrial purposes. The city designates the
area in which KMR is located as a Primary Urban Center, and the land is
zoned as industrial/ commercial.

2-7
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The Phase I poe'tion of the property that is now owned by Servco Pacific, Inc.,
is currently used for the storage of automobiles and trucks.

This property reportedly contained three underground storage tanks, at least
one- of which was removed prior to sale of the property by the Army. The
tanks contained diesel oil and gasoline; their sizes and dates of installation
are unknown. According to a 1987 report, a pressure test indicated one of
these tanks was leaking [R-1]. Information recently received from the
Department of Logistics at Kapal ma indicated that subsurface hydrocarbons
were found under the Phase I property [1-2]. Borings have been drilled by
Dames & Moore and have revealed hydrocarbons in at least two borings to
date [Appendix B]. Dames and Moore also conducted a soil gas survey and
reported a "small area" as having measurable quantities of soil gas near the
surface zone. A report by Woodward-Clyde Consultants also indicated the
presence of subsurface hydrocarbons [R-7; Appendix B].

A large fuel storage tank farm is located just west of KMR, across Sand Island
Road. This tank farm reportedly contains aviation fuels that are piped
underground directly to Honolulu airport.

Piers 39 and 40 are owned by the State of Hawaii. Fuel oil and diesel fuel
lines have been run to both piers, crossing Nimitz Highway to the northeast of
19dR. Underground leaks from these pipe lines or from the tank farm could
potentially migrate to KMR. The direction of potential leaks from any of
these sources is not certain because this is an area of tidal groundwater
fluctuation..

The paved area, including Snug Harbor south of Phase III, is owned by the
State and used by the University of Hawaii. This site is used as a general
storage yard for miscellaneous items such as buoys and mechanical
equipment.

The neighbor southeast of KMR, adjacent to Pier 40, is the Hawaiian
Dredging Company. General ship repair activities are performed here. At the
northwest corner of KMR, just across the road, is a U.S. Postal Service vehicle
maintenance and service facility. All other neighbors to the north consist of
private commercial properties and a few truck terminals (photos 8 to 10).

2.4.2 CLIMATE

In general, the climate of Hawaii is affected by trade winds, variability of
rainfall over short distances, and mountain ranges. Honolulu, where K1MR is
located, has a small seasonal variation in temperature during the year. The
warmest months are August (80.7' F) and September (80.40 F), and the
coldest months are January (72.30 F) and February (72.30 F). The yearly
variation in temperature from summer to winter is approximately 70 F.

Figure 2-3 is a wind rose for Honolulu for the year 1988. The prevailing
winds are from the northeast, commonly known as the northeasterly trade
winds. The northeasterly trade winds occurred 67 percent of the time during

2-9
1073M2-4



HONOLULU, HAWAII
YEAR: 1988
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2 .. 25

2 J9 5  3.23 45.662.33

A.2e

2.55

1.34 7

0.34 I.87

0.93 1.66

0.90 :1.541"

I ~I I

99 21 16 10 6 3 0

SCALE (KNOTS)
WIND SPEED (KNO(S) PERCENT OCCURRENCE WIND SPEED (KNOTS) PERCENT OCCURRENCE

0-3 3-6 6-10 10-16 15-21 >21 0-3 3-6 6-10 10-15 15-21 >21
N 0.15 1.25 0.92 0.23 0.00 0.00 S 0.12 0.55 0.66 0.30 0.02 0.00
NNE 0.31 0.97 1.33 0.62 0.01 0.00 SSW 0.07 0.36 0.31 0.16 0.00 0.00

NE i.00 4.58 8.75 6.71 0.22 0.00 SW 0.09 0.36 0.41 0.06 0.00 0.00

ENE 1.27 7.04 18.36 17.60 0.59 0.00 WSW 0.08 0.16 0.07 0.01 0.00 0.00

E 0.51 1.99 2.97 1.75 0.09 0.00 W 0.58 0.64 0.13 0.00 0.00 0.00

ESE 0.24 0.55 0.84 0.44 0.00 0.00 WNW 0.90 1.53 0.11 0.01 0.00 0.00
SE 0.13 0.33 0.60 0.06 0.05 0.00 NW 1.14 2.81 0.27 0.05 0.01 0.00
SSE 0.07 0.36 0.69 0.32 0.03 0.02 NNW 0.64 1.39 0.25 0.02 0.03 0.00

FIGURE 2-3 WIND ROSE
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1988. On an annual basis, the northeasterly trade winds vary from about 90
percent of the time during the summer to about 50 percent of the time during
the winter.

Rainfall distribution varies greatly from the coast to the inland mountains.
Rainfall in the Honolulu area averages 23 in. per year, but increases to about
35 in. per year one mile inland and to 60 to 70 in. per year 2 miles inland.
Parts of the inland mountains average 300 in. of rainfall or more per year.
Rainfall varies from month to month and year to year. For example, March
rainfall in Honolulu has varied from 0.01 in. (1957) to 20.79 inches (1951).

Severe weather in Honolulu is ir-equent. Thunderstorms are mild and
seldom occur. Few tropical cycloneb have directly struck Hawaii; however,
there have been some tropical storms that have come close enough to Hawaii
to cause high winds and rain. Tornadoes and waterspouts occur infrequently,
but some have moved onshore and caused minor damage.

2.4.3 SURFACE WATER AND HYDROLOGY

The KMR facility is located adjacent to the Honolulu Harbor. The storm
sewer system and any surface runoff discharge directly into the Harbor
(Figure 2-4). The primary use of the Honolulu Harbor is for commercial and
industrial activities. No surface water bodies are present within the facility
boundaries. Although adjacent to the harbor, the site is not subject to
flooding; it is located within a flood insurance rate map zone X area, which
means it is outside the 500-year flood zone.

2.4.4 SOILS

The area on which KMR was built consists primarily of dredgings from
Kap alama Basin/Honolulu Harbor that were placed over the existing coral
rocks and limestone deposits. However, a portion of the original shore line
remains [R-8]. The U.S. Soil Conservation Service describes the land as "fill
land of a mixed nature, characteristic of fill lands in the Honolulu area,
dredged from the Kapalama Basin and Reserve Channel" [1-9]. The limited
amount of exposed soil in the area (almost all surrounding areas are paved) is
sandy.

Soil maps of the area classify KMR as "Fill Land, Mixed," which consists of
areas filled by ocean dredging operations or by dumping of garbage or other
material. This land type is described as being used for urban development
[R-9J.

In the Phase I area, some soil borings have been made. A Woodward-Clyde
report references a 1989 report by Geolabs, which states that KMR is
underlain predominantly by man-made fill that has been placed over a
coral-algal formation [R-7]. The fill is described as consisting of "...clay to
sandy gravel mixtures and an intermediate mix of silty sand soils, with
consistencies that range from soft or loose to hard or very dense." The depth
of this fill material is said to range from 12 to 20 feet.
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2.4.5 GROUNDWATER AND HYDROGEOLOGY

The coral reef and limestone under the facility are highly permeable. The
water table is 3 to 5 ft below the surface. The groundwater is hydraulically
connected to the harbor, and depth to water varies with the tidal action in the
harbor. The water in this shallow aquifer is brackish and is not used as a
water supply. The KMR facility is served by the City of Honolulu water and
sewer system. There are no wells on the property. The closest known
groundwater well is approximately one mile north (inland) at the Oahu State
Prison.

2.4.6 FLORA AND FAUNA

KMR and the surrounding properties consist primarily of paved surfaces for
industrial and commercial uses, plus adjacent streets and highways. A
limited number of ornamental trees and shrubs exist in this urban area. It is,
therefore, a very poor habitat for any wildlife. A few rodents, geckos, finches,
and sparrows were observed durin this site visit. Stray cats are reported to
occasionally inhabit some areas of the facility.

2.4.7 SENSITIVE ENVIRONMENT

No endangered or threatened species are recorded on KMR nor would any be
expected in this environment. (No wetlands were identified within 2 miles of
the facility.)
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SECTION 3

ENVIRONMENTALLY SIGNIFICANT OPERATIONS

The objectives of this section are to document areas where hazardous
materials are managed and to identify known or potential releases of these
materials into the environment and their likely migration pathways. The
locations of all identified ESOs are shown in Figures 3-1, 3-2, and 3-3.

3.1 BUILDINGS 913/914 - THE MORTUARY (PHASE I)

3.1.1 DESCRWION

Building 913 is a small annex of Building 914 connected by a walkway.
Building 913 houses a chapel and a small receiving area; the rest of the
mortuary operations are carried out in Building 914. Coffins and other
equipment associated with the mortuary are also stored in Building 914.

A few chemicals are stored in Building 914 in containers of 5-gal capacity or
less placed in metal cabinets and in solvent lockers. These lockers are
designed with a spill containment well at the bottom, which has sufficient
capacity to retain spills of the largest container. There are no floor drains in
this building. The chemicals stored here are associated with the examination
and embalming procedures performed at the mortuary and include arterial
fluids (formaldehyde), desiccate (dry inorganic powders such as calcium and
aluminum sulfates) and liquid soaps containing small amounts of phenol and
hexachlorophene. Drum quantities of these chemicals are stored in Building
917 and transferred to the mortuary as needed.

The area is very clean. A few large sinks and prep tables are used to examine
and prepare bodies for burial. All drains from these fixtures discharge
directly to the sanitary sewer system. No autopsies are performed here, and
no biological wastes are stored in the building. Any blood removed during the
embalming process is discharged to the sanitary sewer.

3.1.2 KNOWN AND SUSPECTED RELEASES

There is no evidence of spills in this area.
3.2 BI[LDING 917 - HAZARDOUS MATERIALSTORAGE(PHASE )

3.2.1 DESCRIPTION

KMR serves as a supply and warehouse facility for other U.S. Army
installations in Hawaii. Building 917 warehouses a large variety of chemical
compounds. These materials include a broad spectrum of hazard
classifications, ranging from common cleaners and lubricants to oxidizers,
corrosives, and pesticides. Quantities of these materials range from
pint/pound-sized containers to 55-gal drums.
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Examples of some of the materials stored in Building 917 are listed below. A
more comprehensive list of materials is provided in the computerized
inventory database presented in Appendix A.

* Battery acid (concentrated sulfuric) in 5-gal containers.

* Caustic cleaning compound (sodium hydroxide) of various sizes.

* Aromatic organic solvents such as toluene and xylene in 5 to 55-gal
quantities.

" Low flash point solvents such as acetone and methyl ethyl ketone.

* Lindane (organochlorine pesticide).

* Paints, both aqueous and oil based, possibly containing lead and/or
cadmium.

Examples of the contents of Building 917 are shown in photos 11 to 17.

The chemicals are stored on wooden pallets and/or metal shelves and racks,
and no secondary containment is provided. The warehouse floor is concrete
and marbled with cracks, some as large as 1/4 in. Any spills that may have
occurred were washed out of the building into the storm rain in the parking
area between the buildings. There are no floor drains in the building.

3.2.2 KNOWN AND SUSPECTED RELEASES

At the time of this inspection, the warehouse was clean and there was no
evidence of any current or previous spills. A shop steward who had worked at
KMR for 20 years stated that there have been "...only a few minor spills over
the years, never anything big [1-8]."

Any hazardous chemicals that were spilled could have entered cracks in the
floor and remained there after surface cleanup was complete. It is not known
how far into the slab these cracks penetrate or if any subsurface
contamination has occurred.

The Corps of Engineers issued a 1988 report stating that subsurface samples
collected around Building 917 were analyzed for the RCRA hazardous
characteristics of ignitability, corrosivity, reactivity, and EP Toxicity [R-4]. All
test results indicated the samples were not hazardous. Samples were also
tested for total petroleum hydrocarbons (TPH). The report stated that TPHs
were detected, but did not identify the number of samples or concentrations.
The report further stated that the TPH levels were below those set by the
U.S. Environmental Protection Agency. WESTON is unaware of any EPA
TPH limitations for soils; therefore, this reference to a regulatory limit is
unclear.
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3.3 B UING_923 - SQL)UM GOM AND PAI W P_
BOTMMWSTERNCEDED AE

3.3.1 DESCRIPTION

Most of Building923 is used for general storage, including office furniture and
file cabinets. There are, however, two areas of concern regarding hazardous
materials and the generation of small quantities of wastes.

At the west end of the building, a paint spray booth area (two booths) is used
to paint items such as metal office desks and cabinets and small pieces of
military hardware such as camouflage-painted vehicle parts. Both aqueous
and oil-based paints as well as paint thinners and solvents are used in this
area (photo 18).

The spray booths are the typical water-curtain type, with a trough at the
bottom to collect the residues. The water is recirculated; there is no
wastewater discharge. The current method for disposing of the paint residues
is to manually remove the paint waste, allow it to air dry outdoors, and to
place it in the trash dumpster. At this time, the water in the trough is hand
bailed and dumped into an adjacent sink, which is connected to the sanitary
sewer system. Less than 10 percent of the painting performed at this location
involves camouflage paint, but some camouflage paints are known to contain
lead or cadmium pigments. The exact chemical composition of the paints used
is not known.

At the east end of the building is a small room used for solvent
cleaning/degreasing of small equipment parts (mainly electronic) and vehicle
maintenance. Chlorinated solvents, including trichloroethylene TCE, are
used in this room on a limited basis (<10 gal/week). All degreasing operations
are performed in a metal sink inside a fume hood, with exhaust directed
outside of the building. The sink drain runs directly into a 55-gal drum in a
small wooden shed outside the building (photos 19 and 21). The shed has a
wooden floor resting on asphalt. There are no floor drains in the building and
the floor itself is intact.

Two storage areas that contain hazardous materials and waste liquids are
adjacent to Building 923. One area consists of racks containing 55-gal drums
filled with fresh solvents such as paint thinners and chlorinated degreasing
solvents. The other site is a wire-fenced area in which 55-gal drums of waste
solvents from the paint booth and degreasing areas are stored on wooden
pallets. Both of these drum storage areas are on the asp halt-paved area near
the property perimeter fence along Sand Island Road (photos 22 and 24).
Waste solvents and oil are transported by private contractor to Schoefield
Barracks for disposal. There are no containment dikes of any type at either
storage area. Both storage areas drain to the storm sewer system.
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3.3.2 KNOWN AND SUSPE RELEASES

There is no evidence of any spills in these storage areas. A spill from one of
the outside drum storage areas could have resulted in contamination of the
surrounding pavement and ground, and a release could have reached one of
the storm drains in the area.

3.4 BU _L G 924 - CANVAS REPAIR AREA AND.PACKAGING AREA
(PHASE M - PARTLYM W E EDED AREA)

3.4.1 DESCRIPT[ON

Two different operations are carried out in this building, and there is some
general warehouse use. The "canvas repair area" operations include the
repair of large tents used in military field operations and chemical-resistant
suits used by emergency response personnel as well as a small upholstery
shop for furniture repair.

One area of this building, approximately 500 sq ft at the east end, is the
former "waterproofing area." These operations, which ceased in 1970,
consisted of treating various fabric materials with a polymer-type water
repellent agent. This area has a sloped floor, which would have channeled
any spills directly to the sanitary sewer system (photos 25 and 26).

No chemicals were observed in the building. The interior of the building was
clean. Some small rusted tanks (approximate size of 50 to 100 gal) are
present in the building; these were reportedly used in a previous dip-type
solvent degreasing operation. This operation occurred at least 15 years ago.
The floor is cracked around the tanks. The tanks are now occasionally used
for washing small parts with household-type cleaners.

The packaging area is a section of the building devoted to packing small to
medium-sized containers in crates, using a two-part isocyanate foam. The
items are usually chemical products, such as cleansers, solvents, and
pesticides from Building 917, packaged in containers ranging in size from one
pint to 5 gal. The items to be packaged are placed in the crates, the two
components of the foam are mixed in a separate container, and then the
blended liquid is poured around the items in the crate and allowed to expand.
At the time of the site visit, some of the items packaged in this manner
included corrosive alkaline cleaners and methyl ethyl ketone.

The polymeric isocyanate foam components are stored in separate containers
and mixed only as needed. Any excess or spilled blended material is disposed
of as a solid waste in one of the plant dumpsters once it has expanded and
solidified (photos 27 and 28).

There are a few old rusted drums on pallets just outside Building 924. The
pallets are located on asphalt, and the only drains in the area are connected to
the storm sewer. These are labelled as containing "waste oil" and are now
empty, except for 1 to 2 in. of what appears to be rainwater in two of the open
drums (photo 29).
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3.4.2 KNOWN AND SUSPECTED RELEASES

There is no evidence of past or present spills in this area. The packagip
operation could have caused contamination of the floor surface by the material
being shipped. A potential spill from the outside drum storage area would
likely enter the storm sewer system.

3.5 BILDNG 925 - MAINTENANCE AND REPAIR OF FOR
(PHASE HI)

3.5.1 DESCRIPION

This smaller building (20,000 sq if) is centrally located in the Phase III area
and is used for some small parts storage. The activity with potential for
environmental impact is the forklift maintenance activity, which is performed
adjacent to Building 925.

Numerous propane forklifts are used throughout the KMR warehouse facility.
Repair and maintenance of these vehicles, including the changing of fluids, is
performed in and around Building 925. A variety of lube oils, greases, and
hydraulic fluids are required for these activities. These materials are stored
outside on the paved asphalt area southwest of the building. At the time of
the site visit, the storage area appeared to be well maintained. Drums are
mounted horizontally on metal racks. Drip pans and trays filled with
absorbents are used with all drums that are in service. The asphalt shows a
few small stains from what appear to have been service-related drips or spills
(photos 30 and 31).

This maintenance area generates an average of 2 gal/week of waste oil and
solvent. Waste oils and lubricants are stored in drums, and outside in the
service yard area. Some drums are of the bung-type, while others are open
top with weighted covers on them (photo 32). This area has no design
containment (other than drip pans as noted above) and drains to the storm
sewer system in the parking lot. Waste oil is delivered by a private contractor
to Schoefield Barracks.

3.5.2 KNOWN AND SUSPECTED RELEASES

There is no evidence of a significant spill in or around Building 925. Small
stains were noted, but appear to be the result of only minor quantities that
were spilled during transfer operations. Potential spills from the storage
area, if more than minor quantities, would drain into the storm sewer system
and eventually discharge into the harbor.

3.6 B3VHDIN__926 - GENERAL STORAGE AND SEALED SOURC
RADIQACTIVE STORAGE (PHASE JID

3.6.1. DESCRIPTION

This building is used predominantly for the general storage of furniture and
small parts. A few boxes containing sealed low-level radioactive sources such
as compasses are also kept here. The building, in general, appears to be well
maintained.
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3.6.2 KNOWN AND SUSPECTED RELEASES

There is no evidence of leaks or spills of any type.

3.7 BILDNG 929- 1MERALRAGE AND FORMER pALLET
FUMIGATION AREA (PHASE JIB

3.7.1 DESCRIPTION

The building is now used for the general storage of office equipment and small
parts. However, a small part of the building was formerly used for the
fumigation of wooden pallets. The purpose of- this treatment was termite
control, and it was used on all wooen and cardboard material transported
from the island. The fumigation step was performed in Building 929 up until
1988 [I-11]. It is now handled in Building 931 by a private contractor, as
described in Subsection 3.10.

The fumigation process in Building 929 took place in a large chamber
(approximately 20 ft x 40 ft) that is still intact. It has wooden walls and a
fibrous insulation-type material on the ceiling. A portion of this ceiling
material has become partly detached and is hanging in the chamber. A strong
organic chemical-type odor is still evident in the chamber, which has
remained closed since the fumigation activities ceased (photos 33 to 35). The
name of the insecticide used was not available.

3.7.2 KNOWN AND SUSPECTED RELEASES

Pursuant to the National Environmental Policy Act, an Environmental
Assessment prepared by the Army Corps of Engineers in November 1988
indicated that samples taken from the former fumigation room in Building
929 contained 40 mg/kg of PCP (pentachlorophenol) and 0.45 mg/kg of 2,4-D
(2,4-dichlorophenoxyacetic acid) [R-4]. The report further stated that the
current allowed EPA limit of 10 mg/kg of 2,4-D was not exceeded; however,
the PCP-contaminated material must be disposed of as a hazardous waste
[R-4]. The 10 mg/kg limit of reference is for the RCRA hazardous
characteristics of extraction procedure (EP) toxicity testing. It is unclear
whether the results cited refer to direct analysis of the samples or to EP
toxicity. In any case, the results indicate the material is not a hazardous
waste due to 2,4-D. In regard to PCP, the current RCRA regulations list
discarded, unused portions of this substance as a hazardous waste (F027).
Contaminated surfaces would not be included under this designation. No
containers of discarded, unused PCP (or any other insecticide) were observed
in the fumigation room. There is no EPA hazardous waste code for materials
contaminated with PCP.

In the same report, TPHs were detected near the west end of Building 929;
however, these levels were described as "not above the allowable limits
established by the Environmental Protection Agency." The sample media are
unclear, but appear to be subsurface soils. Current EPA regulations do not
specify TPH limits for soils, and the report's reference to a regulatory limit is
unclear.
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3.8 D ING 922A -FQRMER SEAED SOURCE RADIOACTWVE

STORAGE (PHASE HI)

3.8.1 DESCRIPTON

This small one-story brick structure, approximately 200 sq ft in area, is the
former "sealed source radioactive storage building." According to KMR
personnel, items such as compasses and watches with low levels of
radioactivity were stored in Building 929-A until approximately March 1989.
The building was locked and inaccessible at the time of the site visit. It is
reported to be empty and no longer in use (photo 36).

3.8.2 KNOWN AND SUSPECI'ED REL ES

There have been no reports of any radioactive releases in or around this
building. However, there is a potential for radioactive contamination of
building surfaces.

3.9 B ING 930 - GEIERAL -PUPOSE STORAGE

(PHASE JI)

3.9.1 DESCRIPTION

This building is currently used to store general supplies such as office
equipment and miscellaneous small mechanical parts.

Until approximately 10 years ago, large quantities (palletized containers) of
super tropical bleach (STB) were stored in this building. STB is a solid
(granular) inorganic chlorinated compound used for decontamination purposes
for personnel and equipment. There are no floor drains in the building,
although the concrete floor is cracked in several places.

There are approximately one dozen used automobile radiators stored on
pallets outside of Building 930, near the main door (photo 3 '. These
radiators do not contain any antifreeze, which was reportedly drained into the
storm sewers [I-11].

3.9.2 KNOWN AND SUSPECTED RELEASS

It was reported that several spills occurred during the years that STB was
stored there. These were reportedly swept up and any residue was flushed
with hoses to the paved area outside the building. The drainage from this
paved area empties into the storm sewers.

3.10 jLjMMING 931 - GENERAL STORAGE AND FUMIGATION AREA
(PHASE1

3.10.1 DESCRIPTION

The ESO in Building 931 involves the fumigation of wooden and cardboard
materials. This operation has replaced the fumigation process that was
formerly performed in Building 929, as discussed in Subsection 3.7. Building
931 has been used for this purpose for approximately one year. Any
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items made of wood or cardboard that are transported from the island must
first be fumigated for termites and other insects. A commercial insecticide,
Vikane (sulfuryl fluorides), produced by Dow Chemical Co. is used.

The fumigation procedure was described as follows. Items, such as pallets,
wooden crates, cardboard packages, etc., are placed in the fumigation area at
the end of the building and a 'tent" is placed over them. The building is
closed for 24 hours while the Vikane vapor is applied in the tent and allowed
to dissipate [I-11]. Currently, fumigation of wood or cardboard products
usually occurs once every two to three weeks. This activity is performed by a
private contractor.

The building is set on a concrete pad; the walls are Transite. Exposed wooden
areas include sliding doors as well as beams and supports (photos 38 and 39).

Building 931 was also identified during interviews as the primary area for
chemical storage prior to 1978 [I-2J. As noted in Subsection 3.2, Building 917
now serves as the chemical warehouse. Currently, Building 931 is used for
general storage. Gallon cans of the paint and lithium dry batteries, along
with office equipment items, were observed during the site visit. The paint
and batteries were wrapped in cardboard packaging and stored on pallets and
may only have been staged there prior to fumigation and shipment.

3.10.2 KNOWN AND SUSPECTED RELEASES

The fumigation operation is likely to contaminate the interior surfaces of this
building. The tent does not provide an absolute seal during the fumigation
process, and, in any case, the Vikane vapors are allowed to dissipate within
the building after each application.

3.11 B13 MIT 1027/1028 - THE CENTRAL IDENTIFICAT[ON
LABORATORY (PHASE H)

3.11.1 DESCRIPTION

These two small adjacent buildings contain the Pacific Area Central
Identification Laboratory. They are located in the Phase II-A area in the
northeast corner of KMR. Unidentified remains of bodies (bones, dental work,
clothing) throughout the Pacific/Asia area are brought here for identification.
The chemicals typically used and stored in the building are x-ray and
photographic film fixatives and developing agents. In addition, small
quantities of radioactive sources are contained in the x-ray equipment used in
these buildings. These dark room chemicals are stored in metal lockers in
quantities ranging from one pint to one gal. There are no floor drains, and all
sinks drain directly to the city sanitary sewer system.

3-lMI 1073M2-4
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3.11.2 KNOWN AND SUSPECT RELEASES

There is no evidence of any spill or release from the identification operation.
All chemical wastes from the x-ray and film activities are flushed down the
sinks and into the sanitary sewer system.

3.12 FORMER UNDERGROUND STORAGE TANK_(PHASE ID

3.12.1 DESCRI T ION

No underground storage tanks (UST), either in service or abandoned, were
reported to be present in the Phase II area [1-2]. No vents, fill caps, or other
indications of USTs were observed. It was reported by Unitek Environmental
Consultants, Inc., in a 1988 report, that there had been an abandoned fuel
pump station (i.e., dispensing pump) in the far northeast corner of the
property (Phase H-A) [R-2J. This area was fenced and locked during
WESTON's visit and access was not pursued because Phase II was not within
the primary scope of our investigation at that time. According to the Corps of
Engineers Pacific Ocean Division (CEPOD), this tank, plus an oil/water
separator, an oil sump, and a hydraulic lift were removed in October 1989
[R-8]. Reportedly, soil samples were collected during this removal activity.
However, a report documenting the results of the soil analyses has not yet
been issued.

3.12.2 KNOWN AND SUSPECTED RELEASES

There are no reports of any spills or releases in this area. As noted, the area
was not inspected during the site visit.

3.13 UNDERGROUND STORAGE TANK (PHASE II)

3.13.1 DESCRIPTION

The only identified underground storage tank in either the Phase II or Phase
III area is adjacent to Building 935. This small building is used by the
Hawaiian Telephone Company and contains telephone cables and switching
equipment. The tank contains diesel fuel for an emergency electrical
generator; its capacity is 550 gal. The tank is constructed of fiberglass, and
was leak tested when installed in March 1987 [T-2]. Neither the building nor
tank were accessible. The fill line was visible; it protruded through the
asphalted paving outside the building. This tank is owned by the U.S. Army
and maintained by the Hawaiian Telephone Company.

3.13.2 KNOWN AND SUSPECTED RELEASES

There is no evidence of any spill or release from this tank. There was no
visible staining of the asphalt in the vicinity of the fill line.
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3.14 ABOVEGROUND STORAGE TANK - KEROSENE (PHASE 11)

3.14.1 DESCRIFMON

An approximately 300-gal capacity tank is used to store kerosene (photo 40).
The tank is set on asp alt avement, adjacent to a grassy area. No form of
secondary containment for the kerosene tank is provided. There are no drains
nearby.

3.14.2 KNOWN AND SUSPECTED RELEASES

There is no evidence of any spills around the tank. The as phalt around the
tank is not stained. Any spills or overflows from the tank would drain to
either the storm sewer or the grassy area.
3.15 ABOVEGROUND STORAGE TANK- PROPANE, BUHDING 925

(PHASE I

3.15.1 DESCRIPTION

A 5,000-gal capacity liquid propane tank is located next to Building 925

(photo 41). The primary purpose of this tank is to fuel the forklifts.

3.15.2 KNOWN AND SUSPECTED RELEASES

There is no evidence of any releases attributed to this tank. In any case, no
residual contamination would result from a propane release, which would be
gaseous.

3.16 ABOVEGROUND STORAGE TANKS - PROPANE, BUILDINGS 921
AND 922 (PHASE 1 - PAR.GTI WITH1 I WESTERN CEDED AREA)

3.16.1 DESCRIPJMON

Interviews with KMR personnel [1-2] and review of facility site plans
indicated that there were two propane tanks adjacent to Buildings 921 and
922 in the Phase II area, but these were not observed during the site visit,
which concentrated on Phase III. The reported capacities of these tanks are
500 gal and 150 gal, respectively.

3.16.2 KNOWN AND SUSPECTED RELEASES

There are no reports of any releases from either tank. As noted previously,
any releases would be gaseous.

3.17 ABESTOS (ALLA )

3.17.1 DESCRIPTION

This assessment included all of the buildings in Phase III at KMR, as well as
selected buildings in the Phase II area. Many of the buildings at KMR are
constructed with Transite siding, a material known to contain asbestos
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fibers. The presence of asbestos in various materials was confirmed in a 1988
report by Unitek Environmental Consultants, Inc. [R-3]. The siding is
cracked and broken in many locations along the lower sides of the buildings;
this appears to be a result of vehicular impacts (photos 42 to 44).

Interior areas of several of the buildings inspected appear to contain asbestos
in some ceiling tiles, wallboard, and floor tiles. Some sections of roofing

anels and awnings also appear to be made of asbestos-containing materials,
ut this was not confirmed by close observation.

In a 1988 Army COE report, numerous buildings were identified as containing
asbestos materials [R-4]. Table 2 from that report is included in this report
as Table 3-1. In their report, the COE recommended that "All buildings with
one percent or greater amounts of asbestos containing materials should be
removed prior to sale of the property." The one percent figure is apparently
based on the Toxic Substances Control Act (TSCA) asbestos abatement
regulations, which define friable asbestos material as containing more than
one percent asbestos.

3.17.2 KNOWN AND SUSPECTED RELFASES

There is no documentation of asbestos released. The potential exists for
exposure to asbestos from damaged materials. If such a problem exists, it is of
primary concern inside the buildings as no asbestos would be expected to
accumulate outdoors.

3.18 TRANSFODRNME _(ALL AR )

3.18.1 DESCRIPTION

There are approximately 40 oil-filled transformers on the KMR facility. All 16
transformers in the Phase III area are located on poles. Most of those in the
Phase II area are also on poles, except for two that are pad mounted. A
ground level inspection of the pole-mounted units was conducted, but name
plate information could not be distinguished at that distance. A map (Figure
3-3) shows the location of the transformers. Each location shown on Figure
3-3 may represent from one to three transformers, depending on how many
are mounted on a pole.

All transformers in the Phase III area and most in the Phase II area were
observed. They appeared to be of various ages; some were rusted, while
others appeared to be in good condition (photos 45 and 46).

An Army COE report states that "A name-plate survey ... in 1983 indicated
that no transformers containing PCBs were identified at KMR." [R-4]. It
should be noted that no transformer fluids were tested for PCBs, and the
name plate data are not specific in this regard. Therefore, it should be
assumed that all transformers potentially contain PCBs. The only other
possible PCB source observed during this visit was the numerous fluorescent
light fixtures throughout the buildings. These could contain small amounts of
PCBs in their ballast units.
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Table 3-1

Buildings Containing Asbestos
Kapalama Military Reservation

Building Area Sampled Results

Phase IIA

1020a Corrugated Transite siding Chrysotile, 5%b
1027 Roofing material awning Chrysotile, 5%b
1028 Roofing material awning Chrysotile, 5%

Phase IIB

904 Corrugated Transite siding Chrysotile, 60%b
905 Office floor tile Chrysotile, 1%
905 Roofing material awning Chrysotile, 5%b
906 Corrugated Transite siding Chrysotile, 60%b
906 Office floor tile Chrysotile, 1%
908 Corrugated Transite siding Chrysotile, 60%b
909 Corrugated Transite siding Chrysotile, 60%b
914 Roofing material awning Chrysotile, 5%b
916 Roofing material awning Chrysotile, 5%b
917 Roofing material awning Chrysotile, 5%b
919 Corrugated Transite siding Chrysotile, 60%b
920 Front office floor tile Chrysotile, 5%
921 Office floor tile Chrysotile, 2%
921 Roofing material awning Chrysotile, 5%b
923 Women's restroom, floor tile Chrysotile, 1%
923c Clean room, particle wallboard Chrysotile, 45%
925 Corrugated Transite siding Chrysotile, 60%

aBuilding has been demolished.
bAlthough the building was not sampled, it contains materials
similar to those in buildings that were confirmed to have
asbestos.

CWithin Western Ceded Area.

Reference: [R-4]
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3.18.2 KNOWN ALND SUSPECTED RELEASES

None of the transformers in the Phase III area, either the units themselves,
the poles, or the ground below, showed any sign of leakage.

Two apparent minor leaks were observed in the Phase H area. A large
pad-mounted, high voltage transformer between Buildings 905 and 906 had a
small leak near its top; the name plate did not indicate the type of dielectric
fluid used (photo 47). Two pole-mounted transformers are located just inside
the perimeter fence, near Building 905 (pole 54). One of these appears to have
a small leak (photo 48). In both cases, no free liquids were observed on or
around the transformers. The term "leak" refers to staining on the outside of
the transformer.

3.19 CONCRETE PAD (WESTERN-CEDED AREA)

3.19.1 DESCRIPTION

A small concrete pad, approximately 10 ft x 20 ft, is located near the east end
of Building 923 in the asphalt-paved parking lot (photo 49). Interviews with
KMR personnel revealed two conflicting possible former uses that may have
had potential environmental impacts.

One report indicated that the pad was used as a staging area for both new
and used transformers as they were transferred on an off of the facility
[1-6]. The other version was that a dip tank for termite-proofing pallets was
formerly located on the pad. All parties reported that the pad has been
unused for the last 5 to 6 years. No spill containment is provided around the
pad.

3.19.2 KNOWN AND SUSPECTED RELEASES

There is no evidence of any past or present spills at this site. Any spills could
potentially have been washed to the storm sewer system.

3.20 QRMER RAILROAD TRACK/UNLOADING ARE
(ALLAREAS)

3.20.1 DESCRIPTION

Railroad tracks formerly ran from offsite locations, including the adjacent
piers, onto KRM and between the various warehouse buildings. Supplies
were then unloaded directly into the warehouses from the rail cars. These
tracks were removed about 20 years ago (1968-70), and the track bed area was
covered with asphalt. Building 931 was the only chemical warehouse
identified as being present before 1970.

3.20.2 KNOWN AND SUSPECTED RELEASES

There is no record of any spills from unloading or railroad operations. Given
that the tracks were removed 20 years ago, no such records would be
expected, except foxr catastrophic events. However, spills due to unloading
operations are not uncommon, and it is prudent to assume that some chemical
releases could have occurred.
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3.21 L _D
(PHAE B E & S)

3.21.1 DESCRIPTION

In the 1930s and early 1940s, the City and County of Honolulu may have
operated a municipal dump on land that now comprises Phases II and III of
KMR. A reference to this activity has been supplied by the Corps of
Engineers Pacific Ocean Division (CEPOD) [R-8], which in turn references a
1946 real estate appraisal prepared for the U.S. Department of Justice
[R-10]. A topographical map supplied by CEPOD shows two areas (as shown
on Figure 3-2) that are designated as 'C&C Dump." No other information is
known as to the extent or type of materials that may have been placed in this
dump.

3.21.2 KNOWN AND SUSPECTED RELEASES

There are no known releases from the possible dump areas. However, the site
is unlined and the water table is close to the surface; therefore, any waste
present in the site would likely have migrated to the groundwater. The
identity of any possible contaminants is unknown because the sources and
nature of the wastes that may have been received are not documented.
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SECTION 4

HUMAN AND ENVIRONMENTAL RECEPTORS

In this section, the pathways by which human and environmental receptors
may be exposed to site-related chemicals are discussed.

4.1 GROUNDWATER

Because almost all of the KMR property is paved, infiltration and percolation
to the groundwater is minimal. Furthermore, the groundwater in this tidal
area is brackish. The City of Honolulu supplies water to this area for human
use. If any contaminants were to penetrate the asphalt or concrete floors of
the buildings through cracks, they would reach the groundwater 3 to 5 ft
below. The groundwater would eventually discharge to the Honolulu Harbor;
however, the concentrations would be expected to be quite dilute. The variety
of aquatic life in the harbor of this industrial/commercial area is expected to
be limited and adapted to suboptimal environmental quality. Therefore, the
effects on human and environmental receptors exposed to groundwater will be
negligible or non-existent.

4.2 S1FACE WATER

There are no surface water bodies (streams, ponds, etc.) onsite. Storm water
runoff is collected by storm water sewers and is discharged to Honolulu
Harbor. Any past spills would eventually have been washed to the harbor or
to the storm sewer. No ongoing discharges or surface contamination was
apparent during the site inspection; therefore, no impact on human and
environmental receptors from surface water is expected.

4.3 SDIL

Most of the KMR site is paved with asphalt. What soil exists is primarily on
a strip of land along the perimeter fence and a small strip of land in front of
the mortuary. The soil is not known to be contaminated. If an aboveground
kerosene tank near Building 905 leaked, soil near the tank may have been
contaminated. Depending on the contaminant levels, this soil could pose an
inhalation or direct contact exposure risk to personnel working in the area.

4.4 AM.

No permanent sources of air contaminants are known to be present onsite;
therefore, no human or environmental receptors would be impacted by air
contaminants at the site. However, the potential exists for exposure to
asbestos from the ceiling tiles or siding in some of the buildings if they are
removed or damaged.
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~4.5 OTHE HAARDS

4.5.1 FIRE AND EXPLOSIONS

Transformers represent a certain, but small risk of fire and explosion.
However, this risk does not appear to be any greater at KMR than at other
industrial sites. No other fire and explosion hazards will exist at the site once
chemicals stored at the site are removed prior to property transfer and the
propane storage tanks are emptied.

4.5.2 DIRECT CONTACT

Building surfaces, if contaminated, may provide a direct contact hazard to site
personnel. The walls and floors of buildings that housed hazardous materials
may have absorbed contaminants that could be contacted by personnel at a
later time. Such buildings include Buildings 917, 923, 924, 929, 929-A, 930,
931, and the concrete pad near Building 923.
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SECTION 5

CONCLUSIONS AND RECOMMENDATIONS

5.1 SLdYMAM OF JIN )INGS

The Kapalama Military Reservation is a large urban warehouse facility in the
Honolulu, Hawaii, harbor area. The 30 buildings on the property are
approximately 45 years old and are constructed of various materials such as
wood siding, Transite (asbestos) siding, and corrugated metal. Most buildings
are built on a concrete pad and contain warehouse items such as furniture,
documents, foodstuffs, and spare equipment parts. At the time of this site
visit, all areas that were checked were maintained in a clean and orderly
manner. This includes active work areas such as the forklift maintenance
area and the foam packaging department.

This facility is located in a commercial/industrial area. Drinking water in the
area is supplied by the City of Honolulu. Groundwater is brackish and tidal
in nature. All surface runoff discharges to the Honolulu Harbor. The facility
is largely paved and well maintained. There are few operations that would
adversely impact local human and environmental receptors. These operations
are summarized in the following subsections.

5.1.1 BUILDINGS

Some of the buildings pose a potential hazard because they contain materials
of asbestos construction. In addition, certain indoor operations could have
resulted in contamination of building surfaces. Buildings 929 and 931 each
house a pesticide fumigation area. The operation in Building 931 is still
active, while the one in Building 929 was discontinued in 1988. Both
operations could have resulted in contamination of floors, ceilings, and walls.

Ongoing operations in other buildings may have in the past potentially posed
contamination hazards to various surfaces. These include the chemical
warehouse in Building 917, the parts cleaning and painting operations in
Building 923, the Building 924 packaging area, and the two radioactive
storage areas in Buildings 926 and 929-A.

5.1.2 SUBSURFACE SOILS AND GROUNDWATER

Contamination of subsurface soil by petroleum hydrocarbons was detected in
and around Buildings 917 and 929. Petroleum hydrocarbons were also
detected offsite on the former Phase I property. The presence of underground
fuel pipelines on adjacent property was also confirmed. These activities
indicate the potential for significant subsurface contamination of the
property. The depth to groundwater is only a few feet; therefore, any
significant soil contamination will impact the groundwater. However, due to
the proximity of the site to Honolulu Harbor and Keehi Lagoon, effects of
groundwater contamination on human health and the environment are
minimum. This is an industrial/commercial area, and groundwater is not
used as a drinking water source.

5-1
1073M2-4



5.1.3 SURFACE SOILS AND SEDIMENTS

With the exception of the aboveground kerosene tank near Building 905,
almost the entire site is asphalt paved, and any past spills would likely have
entered Honolulu Harbor, either as direct runoff or through the storm sewer
system. Due to the impervious nature of the asphalt, it is unlikely that
surface soils would be contaminated by a spill unless the pavement was
cracked where the spill occurred. Any past spills that entered the storm
sewers could have resulted in contamination of sediments in the sewers.

5.1.4 DRUM LIQUIDS

Drum liquids of unidentified contents are located outside Building 924. These
are labeled as waste oil, but may contain only rainwater.

5.1.5 CONCRETE PAD

A concrete pad near Building 923 was reportedly used either to stage
transformers or to support a dip tank as part of a termite-proofing operation.

5.1.6 UNDERGROUND STORAGE TANKS

An underground storage tank in the Phase II-A area was removed in October
1989. Results of soil analyses to determine whether contamination exists are
not yet available. An underground storage tank of unknown capacity does
exist adjacent to Building 935; it has not been leak tested.

5.1.7 TRANSFORMERS

All transformers on the site potentially contain PCBs, although this has not
been confirmed. Two transformers appeared to have leaked in the past, as
evidenced by stains on the casings.

5.1.8 POSSIBLE PRE-CONSTRUCTION DISPOSAL SITE

The City and County of Honolulu may have operated a municipal dump on the
site before KMR was constructed.

5.2 RECOAMENDATIONS FOR FURTHER ArTION

No conditions were observed on the property that appear to represent an
immediate substantial threat to human health or the environment. However,
the ESOs discussed in Section 3 have the potential to affect human health or
the environment. These recommendations are summarized in Table 5-1 and
shown in Figure 5-1. Accordingly, the recommended sampling of the property
is presented in the following subsections.

5.2.1 BUILDINGS

Wipe, destructive, and dust sampling of building interiors is recommended for
most of the primary ESOs discussed in Section 3. Specific sampling
recommendations are set forth in Table 5-1. The presence of asbestos
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materials in certain buildings in the Phase II area has been confirmed by
sampling; therefore, sampling for asbestos is recommended only for Phase IlI
buildings.

5.2.2 SUBSURFACE SOILS

With the discovery of subsurface petroleum hydrocarbons near Buildings 917
and 929 and on neighboring properties, as well as underground piping of
aviation fuel and diesel fuel on neighboring properties (see Subsection 2.2),
soil borings are recommended throughout the property. Boring samples
should be analyzed for TPH and VOCs. Soil samples should be collected at
intervals of 2.5 feet from the surface to the top of the groundwater table at
each boring. It is expected that groundwater will be reached less than 5 ft
below the ground surface. Selected borings may be converted to monitoring
wells, based on field operations.

5.2.3 GROUNDWATER

Groundwater quality has not been characterized throughout the site. The
potential exists for contamination due to both site-related activities and to
migration from offsite sources. Approximately 5 to 10 monitoring wells
should be installed in selected subsurface soil borings. These wells should be
strategically placed te characterize the groundwater at areas of concern.
These sample should be analyzed for TPH and VOCs. Additional analyses
may be required based on proximity to specific ESOs.

5.2.4 SURFACE SOILS

Surface soil samples (0 to 6 in) should be taken along the grass strip behind
the aboveground kerosene tank near Building 905 and analyzed for total
petroleum hydrocarbons.

5.2.5 SEDIMENTS

Sediments in the bottom of the two storm drain systems near Buildings
923/924 and 929/930 should be sampled and analyzed for TPH, VOCs, metals,
and pesticides. These storm drains would have been likely pathways for any
spills in the primary chemicals storage areas.

5.2.6 DRUM LIQUIDS

The contents of the 55-gal drums stored outside Building 924 should be
inspected to confirm that they no longer contain waste oil (as marked) prior to
disposal. Currently, the drums appear to contain rainwater.

5.2.7 CONCRETE PAD

Chip samples should be taken from three random locations on the concrete
pad near Building 923 to check for potential contamination from PCBs or
pesticides.
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5.2.8 UNDERGROUND STORAGE TANKS

An underground storage tank (UST) in Phase II-A, near Buildings 1027 and
1033, has been removed. Reportedly, soil samples were collected during the
removal activity but a report documenting the results has not yet been
issued. The report should be reviewed when issued; if the soil is not
contaminated, no further action is required. If contamination is present,
remedial measures may be necessary.

An underground storage tank next to Building 935 was leak tested when
installed in 1987, and no further investigation is required at this time.

A potential underground storage tank was reported, but unconfirmed, in area
I-A. The presence of this tank needs to be confirmed. If the tank exists, both
it and the tank near Building 935 should be leak tested.

5.2.9 TRANSFORMERS

All transformers on the property potentially contain PCBs and two of them
appear to have leaked in the past. An inventory should be made of all
transformers remaining on all phases (except Phase I), and each transformer
should be sampled for PCBs.

5.2.10 POSSIBLE PRE-CONSTRUCTION DISPOSAL SITE

The nature of the material that may have been placed in the municipal dump
operated by the City and County of Honolulu is undefined. Although
designated as a municipal dump, the possibility exists that industrial wastes
were received. Soil borings and monitoring wells are recommended with
analyses for the constituents included on the Hazardous Substance List
(HSL). There will be one soil boring at each of the two possible disposal sites.
A composite sample will be collected from each boring. Each composite will be
comprised of grab samples collected every 2.5 feet of depth until groundwater
is reached. Monitoring wells should be installed in each soil boring.
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SECTION 6

REFERINCES

6.1 DIRECT' INTERViEWS

I-1 Management Analyst (WESTCOM BRACO), Deputy Chief of Staff for
Resource Management

1-2 Chief of Storage Branch, D.O.L. (Kapalama)

1-3 Central Identification Lab, Bldg. #1027 (Kapalama)

1-4 Planning Division Chief (Wheeler AFB)

1-5 Chief Real Estate, C.O.E. (Federal Building, Honolulu)

1-6 Maintenance Shop Foreman, Bldg. #923 (Kapalama)

1-7 Mortuary Building Supervisor (Kapalama)

1-8 Supervisor/Shop Steward, Bldg. #917 (Kapalama)

1-9 Geologist, Hawaii Dept. of Land and Natural Resources
(Honolulu)

1-10 Mortuary Attendant, Bldg. #913/914 (Kapalama)

I-11 Supervisor, Storage Branch, D.O.L. (Kapalama)

1-12 Environmental Specialist, Master Planning Division (Wheeler AFB)

6.2 TRUPHONE 0 VIEW

T-1 Branch Chief, Hawaii Dept. of Land and Natural Resources (Honolulu)

T-2 Supervisor for Military Services Office, Hawaiian Telephone Company
(Honolulu)

6.3 REPORTS AND (TYfER DOCUIT S

R-1 Frs.n_Lefak Test- Report, Unitek Environmental Services, Inc., pp.
23-28, April 1987.

R-2 v rQpSeialAtasmen1__ rAe. Sitey, Unitek
Environmental Consultants, Inc., 27 June 1988.

R-3 Rnyronmental Asesment. Hazard Verificat an Action-Plan,
Unitek Environmental Consultants, Inc., 30 September 1988.
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R-4 E_-_jnmental Assessment for Sale and Reileent, Phase I.
pajama Military Reervaon, Corps of Engineers, U.S. Army

Engineer District, Honolulu, 1 November 1988.

R-5 Progress Letter to Servco Pacific. Inc., Dames and Moore, 5 July 1989.*

R-6 se, aio n-derkgJnolulu Engnee ricPtj, from Chief,
Environmental Master Plans and Programs Unit, 3 October 1989.

R-7 ept. Sub urface Investigation of Kapalama, Phase I, Woodward-
Clyde Consultants, 1989.*

R-8 QE QD me.ts on SATHAMA - Taarder2_D_raft _l'Anry
Aamsment. Kapalama Military Reservation (November 1989). Corps of
Engineers Pacific Ocean Division, Prepared by Roy F. Weston, Inc.,
December 1989.

R-9 _il $_irveysof Islands ofKauai. Oahu. RMai,_Mojokg&
of aiii, USDA Soil Conservation Service and University of Hawaii,
Agricultural Experiment Station, 1972.

R-1O Appraisal Report - Appraisal of Lands at Kalihi-Kai. Honolul_,T.I.
82.534 Acres. More or Less, John F. Child Jr. (Appraiser) for U.S.
Department of Justice, 1946.

*Included in Appendix B.
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SEMION 7

PHOTOGRAPHS

Photographs of ESOs taken during WESTON's site visit are included in this
section.
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5.

6.

GENERAL CONDITIONS OUTSIDE OF BUILDINGS
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7.

GENERAL CONDITIONS OUTSIDE OF BUILDINGS (CONTINUED)

8. Chevron Tank Farm

NEIGHBORS
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9. N.O.A.A. Storage Yard

10. Car/Truck Storage Area

NEIGHBORS (CONTINUED)
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11.Battery Acid 12. Caustic Cleaner

CONTENTS OF BUILDING 917
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13. Aromatic Solvents

7i

14. Pesticides

CONTENTS OF BUILDING 917 (CONTINUED)
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15. Solvents

CONTENTS OF BUILDING 917 (CONTINUED)
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16. Chlorinated Solvents 17. Flammable Liquids

CONTENTS OF BUILDING 917 (CONTINUED)
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18. PAINT SPRAY BOOTH

19. SOLVENT DEGREASING HOOD
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20. DRAIN LEADING TO DRUM IN SHED 21. VIEW OF EXHAUST VENT AND SHED
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22.

"V44

23.

DRUM STORAGE AREAS NEAR SAND ISLAND ROAD
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24.

DRUM STORAGE AREAS NEAR SAND ISLAND ROAD
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25.

-r I Ie - 154'.

26.

CANVAS REPAIR AREA, BUILDING 924
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29. RUSTED DRUMS OUTSIDE BUILDING 924

30. FORK LIFT MAINTENANCE AREA, BUILDING 925
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31.

E'ha

32.

FORK LIFT MAINTENANCE AREA, BUILDING 925
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33.

34.

FORMER FUMIGATION CHAMBER, BUILDING 929
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35. FORMER FUMIGATION CHAMBER, BUILDING 929

A

36. FORMER RADIOACTIVE MATERIAL STORAGE AREA, BUILDING 929-A
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37. -USED RADIATORS FROM VEHICLES

38. CURRENT FUMIGATION AREA, BUILDIG 931
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1 40. KEROSENE STORAGE TANK
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41. PROPANE STORAGE TANK NEAR BUILDING 925

42.-GENERAL CONDITION OF TRANSITE SIDING
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44.~

I GENERAL CONDITION OF TRANSITE SIDING
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46.

TRANSFORMERS



47. 48.

TRANSFORMERS
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49. CONCRETE PAD NEAR BUILDING 923

7-27



APPENDIX A

BUMThDING 917 - INVENTRY AS OF 9 AUGUST 1989
(As Receved)
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NSN LOC NOUN UI CCI) SCc

1615012444970 i7A020A TRANSMISSION.ROTOR EA A 8 -

254001033183i 2609919Gi PARTS KIT.MIRROR MO EA A 7
4931010485834 JNMO7335J ALlGNMENT DEVICE UF LA M u
5355006169659 2605ii5Bi KNOB EA A 8
5835009339049 i7102918B CLEANING AGENT HEAD LA A
58550094J3037 17i02909B EYEPIECE ASSEMBLYO EA A 8
5955009413037 17i0290B EYEPILCL AXLMBL Y.U EA A w
5855010677772 2605ii5B2 WINDOW,OPTICAL INST EA A 8
58550i096463 CULL1MAIUR t4UHLbTH En
5930006159376 26086i9J2 SWITCH. TOGGLE EA A 8
53 00655"514 SWI CH EA a
596000082439 26051i5C4 ELECTRON TUBE EA A 8
" 9600 45994 11DL;4 .LL;IRUN Iu(L EA F3
5960006886706 2605ti5Di ELECT TUBE EA A 8
..... 965008762Y 260.2Ai LUUDSVLAKEt< L -454/U rA A '
5965008762375 2608223Ei LOUDSPEAKER LS-454/U EA A 7
0 B996"718 260 (821 E- 6 A! ILRY. NUNHECHAN<, EA A
6 135004503528 i7i00508A BATTERY. NONRECH.RG EA H 7
6M04503528 I (i06206A BAI IIKY , NUNHL'CHA EA A-
6135004613590 261180101 BATTERY. NONRECHARG EA A 7
615500485 1402 1 i00o1 kA ILF.l-'hiMA LA m 7
6135008013493 2611904Di BATTERY. NONRECHARG EA A 7
-6M /260827 21 1UO 12. A I I EKY. NUNiKLUHAKa LH A -

6135009268322 17100704A BATTERY.DRY EA H 7
--T -35U 2 6 U S 22 (1 I0 (A AI ILKY. DR "- --
6135009300030 17i06206A BATTERY. NONRECHARG FG A 7

611 ?(cjZ~oA bA I ILK Y NUN<MFhAR F H I-
6135009352532 26078i4D3 BATTERY. NONRECHARG EA A 7
M 15 M9352 23 2 26081 4D3 BAI MiRY. NONRE.LHARG .EA T
6135009352533 2611904B2 BATTERY, NONRECHARG EA A 7
6i35500352, -- 1, i)4k2 kJA'I I *NUNELLHARG PA A -7-
6135009352587 BATTERY. NONRECHARG FG 7
61 3tQY!>-,Q 2c1 i Y~i 04 b.A II LRY, IMUINKLUMAR FG

6135009355301 2611 901 04 BATTERY. NONRECHARG FG A 7
-. 1 E91 ,Y9.53 01 Z.'IM BA I I LERY. 7NONREC R -- -

6135009613603 2611804Di BATTERY. NONRECHARG EA A 7
--- ____0 261 -T80OM---_ I RY-T-l_ -A
6 1350096 13603 2611804Di BATTERY. NONRECHARG EA A 7

6 6 i0322 I "(100 M 39 BAIIM .1 MNRECHARG EA -f-l 7 --

61350 10342239 171007i3A BATTERY. NONRECHARG EA H 7
615 022 3 97 T 1 A BI MI LI. rNNRCH-RG ML 1 - A 7-
6135010342239 i7iOOi3A BATTERY, NONRECHARG EA H 7

' - M50 ---- SE03,42239 1-71001 05A BAMiiERY, NONRECHARG -EA--A .. ---

6135010342239 17i00i05A BATTERY. NONRECHARG EA A 7
Z)l 6501Q6 :4'5/ il t1(l A BA I I EfR"±fF IMRlk M I' A c?

6M35010363495 17iOO06A BATTERY.PRIMARY.LIT EA H 7
---i350 fO3634? 5'-'--00706A BAi i-I t': , 'RiIsiATRY.t LI -E -'F-- --

61350 10363495 17iOOiO7A BATTERY.F'RIMARY.LIT EA A 7-- '- 135 0T10"1156-3 9 - -- -( -'l0"07 BA- bA I i E R. l.L -I f-'t: 1A Y f Li IZA-H -- f- -
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6135010363495 l7100706A bATTERY.FF<IMAHY.LIT EA H1 7

6135010363495 i7iO000A BATTERY.PRIMARY.LIT EA A 7

61350108869 171 02617B BATTERY.PRDRY .I EA A 7

6 135010882978 1 7103210A SATTERY.DMR CAR EGAH 7

613501 882708 1710261i7B BATTERY .DRY EA A 7

6135009453 M700715A BATTERY.() ONEC EA H 7

6140080881 1710409 BATTERY ,STRAG EA A 7
isim uz(8 1 M 00 ( AE L ii.iu~ 7R71

6130010816887 M 07 BATTERY.M TOREC EAG 7

61OGi8345 17iO6409B BATTERY ,STORAGE EA A 7
651400010912 1 11020?L t(AM 151R Irt' 14 'it T~
614000321326 .0076 BATTERY.STORAGE P

6140010321116 701209A BATTERY.STORAGE EA H 7

-- 7-T4 01-0321 11 26 7 kIoA BI I LY. S O'AA 7
6140010321326 3172ABATTERY.STORAGE EA H 7
61401461 116 1 e 0,1 A A IEY .A;I UKALL EnF
6140010O46i116 17i3ii2A BATTERY.ST-ORAGE EA H 7

614001 0461116 7132A BATTERY.NTORAGE EA F

6140010461116 1112A BATTERY.STORAGE EA F 7
7540' 611i (1BAAI IERM;IUAGE

61400146116 17iOii2A BATTERY.STORAGE EA F 7

6140010461116 17iO6i2A BATTERY. STORAGE EA F 7
-- U4737D0ZT T6 T 1 2 0A~F i(ILY-IHU E A H~ I?

6140010461116 1760692A BATTERY. STORAGE EA F 7

6140010461118 17iii28A BATTERY.STORAGE EA A 7
614W1061t116 28061-75S iS ru 7 - 50AE fA-T

61 400104612818 1710625D2 BATTERY. STORAGE EA A 7
--6Tr4i0T-6TF6 -2701T25M ulIMI Y Hfl~

614001062818 26016325B2 DATTERY.STORAGE EA A
-6140 0T 06-88 17010 BAI IERY1 .SI CAG

614001 M 071570 608 BATTERY .STORAGE EA A 7

t 640010718i56008 BATTERY ,STORAGE EA A 7

MOM6QNG 2632Z~ 013EY BATRYIIL~~~.MRGE -- A A 7

J 6140010723123 260662082 BATTERY. STORAGE EA F 7
1--- 0 ,1 2 66q.r M~~ I~ 5LE
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NSN LOG NOUIN 0 CUD su iL
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - -

6140010723'23 i7i062ji B BATTERY.STURAE LA A
6140010723124 17102616A BATTERY .STORAGE EA A 7
6i40010723125 1ii1i20A AB ATTERY, iUKA6L EA H- 7
6220001591762 2607819C3 LIGHTNAVIGATIONAL. EA A 7
622007 59 -f72 26'60ei2BTi LiTHI, NAV 1 Ii6A NAL .i
6220001591762 2606012Bi LIGHT.NAVIGATIONAL, EA H 7
6220A. 9i762 26060i261 L16H].NAVI6Ai1UNAL. E----
6220001591762 2606020B3 LIGHT.NAVIGATIONAL. EA F 7
622000i591762 26060205B3 .IHTNAVAi1UNAL, EA F f

6220001591762 2606020B3 LIGHT.NAVIGATIONAL. EA F' 7
2001591762 2605Mik 9 ._HI , NAV16A I1UNAL. EA--F 7

6220001591762 2605109Bi LIGHT.NAVIGATIONAL. EA F 7
,' 2 '9"h Y 62 -26(781 -[;6 LI -. NHV±LiMiUNAL,

6220001591762 2605109Bi LIGHT.NAVIGATIONAL. EA F 7
6220591" (62 2b'-L9 L;ii6,0q bTIONCLA A T -

6240006171746 2605116Hi LAMP.FLUORESCENT EA A 7

6260001067478 29100782A LIGHT.CHEMILUMINESC BX A 7
.... 2 6200IeOOAZ-0 281 Oi 473H LAN TLRN, GAS Ot LN E- ---

6260001700430 290i00719C LANTERN.GASOLINE EA A a
ZVi51 60Z Mi-L. LI.E t:AN cc A 8

6605001515337 2605i08Ai COMPASS HAG UNMTD LEN EA H 8
665.385T533? 2iuSi 6 0 1'IMTD---E
6605001515337 2607819Ji COMPASS HAG UNMTD LEN EA A 8

--6 -SZT"3 6VM 9 :1 i Dr COIA-5 1A17-UNMTD-EN- - -E A--A ... 8--"

6605001515337 26078i9D5 COMPASS HAG UNMTD LEN EA A 8
66050075533'7 260 (,8 rYn'-S MAI UN1riT EN E-A 8
6605001515337 2605i08AI COMPASS HAG UNMTD LEN EA H 8
-"05 0 0-T 5 T _ 33----2E0 8 AS S -MA - "M TD--L-' 8 --
6605001515337 2607819Ji COMPASS HAG UNMTD LEN EA A 8

- 60500551 8V87----2605-T652 coNI -N T-T.MOUNTED-WEI' TYPE-EA-A 8
6605005518187 26RADAREA COMPASS.MAGNETIC.MOUNTED WET TYPE. EA H 8' 66050 i 9669 i ..... .... O F"'' ME"--UMT'D .. .- f'-- - 3 --

6605011966971 2607819F3 COMPAS MAGNETIC UNMTD EA A 8
--- #605011"i'9 6"t-6----29RA DARE A-13M --,i A-'TIC-UN MTD -EA H -1-1 8
6605011966971 29RADAREA COMPAS MAGNETIC UNMTD EA H 8
"_0t1"96"69i .... 'gF.,'---.,PA'- At-ETiC NHMT'----~-EA- -A -8 ..
6605011966971 2607819Ji COMFAS MAGNETIC UNMTD EA A 8
660! 0ii?6t"6 2605i0 V t MFPA.' t!AGN tE TI e U N MT it--H f-'8--

6605011966971 2605i07D2 COMFAS MAGNETIC UNMTD EA H 8

-- 62'0005144122 26 6---N1LAO- r= EA A 138
6625006431670 16i02205B VOLTMETER EL ME-30A/U EA F 8

-667500Z41"361 0---" 91"784C-1 F------SE'T-S'COMf: ... E- A- - - -

6675006413610 29i00784C DRAFT SET 346COMP SE A 7
-- 66 WFi6oi 0 2QmM. A D DRAFT I '5 61o r! -

6675006413610 260MIS00A DRAFT SET 346COMP SE A 7
-685005510370 .. 051"9-t4D'IO,"-TE$l f~ATURE .- tECTRIAL-EA F --s-
6685005570370 2605109F3 INDICATOR. TEMPERATURE. ELECTRICAL. EA F 8

-- 6B5 _,5 5-5"2-6" - ST9TF-2-T!ERMOM I ", LF ElA I4T8IMETAL-EA-F --
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NSN LOC NOUN ul t-TCI

6685005575316 2605iO7DfiTHERMOMETER.SELFE&IND)IA "N, tEE I-L LA i --
6685005575316 2605i67Di THERMOMETER, SELF&INDICATING BIMETAL EA H 8
6685005575M36 2605109F-2 IHERMUMI. ER, SELF &1DINU1AI1 . F 'a
6685005575316 2605116C2 THERMOMETER.SELF&INDICATINGBIMETAL EA A 8
6685005575316 26051i6C2 THERMOMETER. SELF&INDIUAI .MEBTMVAL LA " -
6685005575316 2605i09F2 THERMOMETER.SELF&INDICATING.BIMETAL EA F 8
6685005575316 26051O7Di THERMUMETER.LELF&INDIUA IN.B1IM iA L 'A--T-
6685005575316 2605i16C2 THERMOMETER.SELF&INDICATING.BIMETAL. EA A 8
681000i237047 17i0291 2B N-AMYL ACEIAIE RLA6LN1 1 -1 PER -1 ---i'i l -'A , (
6810001237047 17129iiB N-AMYL ACETATE REAGENT I PT PER BT PT A 7
68001844796 1710 809A ACETONE TECH 5 GL CN
681001844800 i7102914B TRICHLOROETHYLENE TECH 55 GAL DR I)R A 7
6810-6-44800 17i02205A TRICHLORDETHYLENE IECH 5t GAL D UK R A
6810002010906 17i02620B ALCOHOL.DENATURED PT A 7
68100020i0907 iiOi7iOA ALCUHUL DENAIURtU 1K 111 5 6L UN CN A .? -

6810002232739 1 71018B ACETONE TECH LIQ FORM i PT CN PT A 7
66(02 38 115 17i03808C CALCiUM HYFUCHLURII -IT A (

6810002388119 17iOO5i8C NAPHTHA ALIFHATIC Tl'-'N-95 i GL CN GL A 7
68100023881i9 1710051'8C NAPF'rHA ALiF'HAIiU II-N-Y5 I 6E L;N t"-A--7'
6810002414709 17iO2609A BUTYL ALCOHOL ACS LIQ FORM i GL BT GL A 7
6810002499354 17iO64iOA SULFURIC ACID ELECINULYIE L, AL BI UL A e
681000255047i 17i03807C CALCIUM HYPOCHLORIT BT A 7
6 8 10)- 2-5@4 72 17i 0:808C CALCIUM HYPUCHLURII IR A
6810002646618 SODIUM BICARBONATE 'TECH i LB CT LB 7
68T0 2164675 if729i2B MOLYBDENUM DISULFIDE i L-UN LB A- ---
6810002646715 17i026i2B MOLYBDENUM DISULFIDE i LB CN LB A 7
6810002156010 17101iI1A MEIHANUL ILCHNICAL ! 6L DK LUN A 7
6810002812762 17ii7ii3A METHYL ETHYL KEYTONE 5 GL CN CN A 7
6610002812 78t"1(1@0106A MI-IHYL EIIYL i(EYONE i 1L CN GL A -7--
6810002904i66 1712207A XYLENE.TECHNICAL DR A 7

- 00-2741Ti 20UL; MU LU i iL UA K N ATEtB DG----A----B
6810002929676 17i0O503A METHANOL TECH FED O-M 232 1 OT CN OT A 7
biQ1Q2yt40 I ti 06 14A 8AI HLHK WA ILK 7--- ?

068003564936 1716415A DISTILLED-DEIONIZED BT A 7
6BMi005474! f7i T0 BEA ALCUC UEN-ATI]RED GR ±I i GLN L-A-- I-
6810005798431 17126i9B TOLUENE TECHNICAL i QT CN OT A 7

-68 10 -05BD- 52T7- -8 10 1 O 3-)A LIMES TNE-PULV-.lKL EGA
6810005973608 i7i@ii7C METHANOL TECHNICAL i GL CN GL A 7
6LTDT0057 1( 10011 A MEI-ANUL IUI-RNiUAL 1 6I UN G. A 7
6810006640387 i7126049 1 i i-TRICHLOROETHANE 1 GAL CN GL A 7

DIN06- -- 71 0611 I.LL- -UETT.ZED A -7
6810006878056 17i00ii6B METHANOL ACE i GAL CN GL A 7
fZ0- 7 -53 499S- --t Ti b ±IUFKUPYL ALUuHUL a I:iI 8tZ-N N-A---
6810007634397 17i02606B CAMPHOR TECHNICAL i L2, CN LB A 7
681io)yo4yli 1 ti 06'1)4A ULI-UKIU A LD L.L 5 UL DR Dn 1,1 1
6810009954804 17i029i8A DIETHYLENETRIAMINE i PT BT PT A 7
6B-00i577921-----3?'7i00i 088 ISUAMYL AC ETA7ILE, B X A
6830001690800 i7B00iiiA OXYGENTECHNICAL CF A 7
6B3 90 3G0 1 t iA UXYGENlE.HNiUAL F---A..
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683000 4501 M704020A CARBON DIUXIrn.. ILU- LB~ A

6830002450199 17i.O4Oi9A CARBON DIOXIDE,TECH LB A 7
6530O646f55 ALITLENE.. IEHN.LLML IAt-

6830002646755 ACETYLENE.TECHNICAL CF 7
__T'M2DTZ4 7355T8_FU10 1A AULlYLLNL. lECRMICAL H; -7

6830002-646755 i8E400101A ACETYLENE.TECHNICAL CF A 7
-6305Y63N1II<UL~N.II.LHN±CL. CI. 7

6830005774623 NITROGEN.TECHNICAL CF 7
8 ?kVh 02A NiH6NlCHIA

x 6830005774623 M70002A NITROGEN.TECHNICAL CF A 7
FiMU. CHIC7CF 7

6830006600027 HELIUM.TECHNICAL CF 7
i 0iO AL1Vf HEMLUM, HNLICIAL

6830006600027 17CO0i0iA HELIUM.TECHNICAL CF A 7
680U639 I (1.021 Orl Mu M0uU1LOFU 1)TV -LU~l~ CY P Mel 7

6840002424217 17iO2920B INSECTICIDE LINDANE 3 0OZ BT BT A 7
68V02421~ 7 170220 INS DYk PME--- -51 f'T-A

I-6840002866018 26vS115D4 INSECTICIDENAPHTHA LB A 7
Zj40G5A32 17t0914 D---7'AT-= M -
6840005987326 17iO64i4B DISINFECTANT-DETERG GL A 7
64Q0d7Y~ 11 IBZ0L; U.INIFELIA( VEILRG01AT

6840006877904 17i02608C DISINFECTANT DETERG LIT A 7
M80~9 3---7T7T29iEB UDENIILUIDAL BllM. AN IJ:;ALr 1Lu rU~ltt Cm l-~ 

6840008106396 DISINFECTANT FOOD SVC 4.77 0OZ P0 BX 7
88~ 44735 5 1 71 ~)6TTW-- TN iljSE1-VD ----rO LL. FM I GL L.NOi CN--- -A _h- -

684001 0842104 M702605B FEFILLDEODORIZER BX A 7
iAU 0,6y1 1 7 1 2,05 iM.ME I I.L±LJL MRSE.M~iq ,x

6850000014194 M702908B WATER INDICATING PA TIJ A 7
-76 M.0000T49 -1-2OB-MTr-l1DICAM4U PA It 1
6850000035295 17iO26i7B CLEANING AND LUBRIC CN A 7

-- *r)'01i05308A- i7 21 L~NNOP~~ OZ t-- C - A -- - -

6850001104498 1710103 DRY CLEANING SOLVEN PT A 7
6300VT2177T%9 K I 1 M!_____

6850001487161 17i026i7A CLEANING COMPO(JND.A CN A 7
- -68000 1,:5574-47 2 !"i-6D11EV EtP-R, NDR.CT P -- PG -A 0, --

6850001775094 1702615 SILICONE COMPOUND 2 0OZ TU TU A 7
_ 685000 1 '601 A tfffEZ - GL-A --7- - --

6850001(17933 M706411A ANTI-FREEZE PERM M:L-A-46i53 5 GL CN 'A 7
s M641VcS 11 Ah AMT T- MKI PitA115

6850001817940 1706707A ANTIFREEZE DR A 7
00V24661- 00 6-t 4K-Mr-f," LEE(N:-2- -N -illT- A-- 7-

6850002246657 1702618B CLEANING COMP RIFLE BOIRE 8 0OZ CN CN A 7
M- 0224-6663- I'M207 t-OE--GLC - -A--

683500027 1887 M702910~ CLEANING COMPOUND i OT A A FI(G OT A 7

6850002498029 M71175A CLEANING COMPOUND.R CN A 7
~85000264-6568 -1 it02604A--DEz -CAtt-T-AC-TI V-4-5 0 -J--D G- 5fiLCN CN -- A " --
6850002649039 17i0i8i9A DRY CLEANING SOLVEN4T TYP'E I BULI<-;l.. GL A 7
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6850002705526 26051i6A1 6ASULINF INDIUAIiN" I-AL ;I 1/2 IU JRN A 7
6850002705526 i7i026iOB GASOLINE INDICATING PASTE 2 1/2 TU JR A 7
16850)02N6 2t " 1 (10.'bB IHLUKIJNAIiUN Ki FL~I D-C-2TYiP.-kiX iKT A ?
6850002745421 17iOi703A DRY CLEANING SOLVENT TYF'E II 5 GLCN CN A 7

Bo8 Bo l,/i8 1MUMM)eA DRY CLEANING SOLVEN GL A ?
6850002858011 17i02203A DRY CLEANING SOLVENT TYPEII 55GLDR DR A 7
685000B8012 1 (TGU:.,YA DRY ULLANING-- " 'A -- 7
6850002976653 17i06416A DECON AGENT STB DR A 7
6500036U52 11O)2Yi 4 A i'NHIUIK ;U-RIU;1UN URYSIAL iL-.UN L1 A 7
6850003685233 17i029i4A INHIBITOR CORROSION CRYSTAL iLBCN LB A 7

-Z5-( 003727i f1 t(1'6Q4F b EtAi'N6 UUMI-' UI'iJ.UAL LEN-2 uZ BT B T A 7
6850004372076 2609526Ai DEVELOPER.INDIRECT PG A 7
6 5000432Ot6 260511 -2 D VLLUF-LH . INV RL. I t' A .7-

6850004571521 17i026i3A TONER.DIRECT ELECTR BX A 7
68500059628,3 1 i 'i- 3A LLANiN. LU[PUUN.U X) 7
6850005979765 17iOOi20A CLEANING COMPOUND SOLVENT i GL CN GL A 7

8 05Y ly('65 1 tlQ(1'l0A CL[EAtfNG MI-UUNb VENT 1 L CN ---. A 7
6850005979765 17iOOi20A CLEANING COMPOUND SOLVENT i GL CN GL A 7

-- - 8 5 e 5 -Z ' 5 - - 1 e e A L LL t -A N I N L U M U U N I . L V L N r -'T - G t - ' - " 3" A -? -' -- -

6850006645685 17i02620A DRY CLEAN SOLVENT QT A 7
6350 O~b54 t63 1 -1o621,51 GE_.N±N U L u'NDA l.N --- A ...

6850007534967 i1O26t3B INHIB]ITOR CORROSION PWDR F'M 6 OZ CN CN A 7
3 S O -73 M 60 -17f 8 - A iN H ±ii ± l u . ; G FI]E A --W--------
6850007822740 17i026i6B INSF'ECTION FENETRANT KIT KT A 7

--"B8508352 9TT--1 T7102 9 11 INITBITUR CORRU 2-L)-7R CO -

6850008807616 i7iOO04A SILICONE COMPOUND TU A 7
611 3500107L - LLALNL, tUa-rOUNDL WIND 16 O .N - A t
6850009652332 17iti7O5A CARBON REMOV 5 GL CN CN A 7

-' 850"Ot7-973 '-T-' i 7 'ENE G F -LU ID CN A 7
6850009750712 17i02605B SILICONE COMPOUND TU A 7

- Yl - -~80~ l~--685v 0o98Z0282= CEE-AN iNG COMF'OID- OVN-.-GL-I,--R- -"'-

6850009845853 17i026i5A CLEANING COMP SOLV 5 GL CN CN A 7
--- ~-' 1 ' 14r 3(---I7 v2 fr-A--tNR-71 fr;t.U 1- LE t. T R ---ITA ---

6850011632139 2605ii5D3 DEVELOPER.INDIRECT DX A 7
-- 8 ""T 3 9 " i ,.'i"Bl FUS'ING F-LUID' - -- --- 7- -

6@50012108770 i7102920A DRY INK CARTRIDGE BX A 7
------ CA-I00"V" 92 1 710 -- P IiLK UA IiNl - PT f - -- 7-.

8030000878630 17i 02909B ANTISEIZE COMPOUND LB A 7
8600002441'28 ...... VN1V m A ?

8030002812726 i7iOOiOiC COATING COMPOUND.ME I(T H 7
"--803-'T9T9" --i7"-T'' LT- -INR--OU K-- KT --- 7-----
8030006647105 17105208A COATING COMPOUND.DI GL A 7
803006 715 f7TDl EALING COW D 1(T-ti 7
8030007232746 17100ii4C SEALING COMPOUNI) 1T H 7

-- n-3- 072 5TF----- ' U A I Nt, UGOIFOIND iT H- '?-- - - - -

8030007534598 17iOOiO4C SEALING COMPOUND KT H 7
-- 8-093'0 B 953-o-- 16'C- . AN Ii TL:I-_ - -EA- A------

8040001450019 17i1OWN0C ADHESIVE KT H 7
'---9OT'0U-0639G85"- T7-3q- U|- L0 COMPt-RESSED -rIOX- IAT----I A -

A-6



W 3:31 :06

tVNN LOG NOUN U ICDI

L 9110008893553 17i005 20lr FUEL.COMFPRESSED TRI E~R A 7
9150ii113199 i7.104817A LUR OIL PE 10 MIL-L-2i260A 5GL CN CN A 7
91500011787'?1 17iO5205A LUVIaCA1IN6 UIL. IWU -9 A
9150001414481 17i05209B GREASE.GENERAL PURPOSE CA A 7
91500i52;8 1702 4C GRAE-ARRAT6 WD IEMV K tI' B ~L{U-W A
9150001497431 17iO5606A HYDRAULIC FLUID.FIR OT A 7

'9TV 00i866668 17iO4403A LUBUIL MIL-L 0i4 UL/HDU-iQ t> 6 UN CM A
9150001866699 17i056iiA LUBOIL MIL-L-46i52 GR iOW-30 i QTCN OT A 7
915oQo186888 17i044UA LUBWUL MIL-L- '104 UL/IiVL-6 :> L UN UN A
9150001889867 31010000A LUBOIL MIL-L-2104 OE/HDO-50 55/i8DR DR A 7
YiSkOo1896727 17iO580YA LUEUIL MIL-L-ZiO4 ULf/ivU-10 I WI UN WI A 7
9150001896729 LUBOIL MIL-L-2i04 OE/HDO-30 55/18DR DR 7

9150001896729 31010000A LUBOIL MIL-L-2104 OE/HDO-30 55/i8DR DR A 7
Yi 500018Y67219 3iiQQQA LUIBUiL M I L -- =.-4 UL/H1.'-60 :>*i/ 1UDR UK1 A
9150001896730 17i058i4A LUBOIL MIL-L-21 04 OE/HDO-40 i O~T CN OT A 7

-9 0U9'n 4 1 f i 05= 6RLASE. ATUUMUIIV A Lm A f
9150001900905 17iO58i2A GREASE AUTOMOTIVE & ARTY 5 LB CN CN A 7

Y50Oi 07 1 ti 044 l3A LdRLAYL.AUlUMflVE A Ltq A 7
9150001900917 17iO52i8B GREASE GRAPHITE GRADE 3 HARD iLB CN CN A 7
Yi510?1i 7(2 6ii00 LUBUIL MiIL-L-Z104 Uh./HVU-10 :>:/lUDt DR A a'
9150001912772 31010000A LUBOIL MIL-L-2104 OE/HDO-10 55/i8DR DR A -7
Yi 50001321361 1 (1 0:)Zi A LU OIL M±ETE 3T5-,=.MSF T E-Fl i I -v A 7
9150002316689 17i052i9C LUBRICATING OIL.GEN OT A 7

y 50u:_7W 1 17i04U316A LUbf IUA I iN6 - OIL.Ij6.N N -A-
9150002345197 7155A LUB OIL VV-L-75i MS CWIIA 5 LP CN A 7
5Yi502500Y26 17i05206b F-EIULAIUM ILUHNiLAL I LB~ UN UNl A I
9150002500926 17iO5203B PETROLATUM TECHNICAL 1 LB CN CN A 7

Y15 -25OY2 17 (I52os( PIIULAIUM ILUHNIUAL I li CN C
9150002575370 i7i05207A GREASE GRAPHITE 1 LB CN CN A 7

SI KAI IN~ UI L VV-P =Zrt6 I IrI-A -?
9150002732388 171052i9A LUB OIL JET ENG MS 1010 1 QT OT A 7

--915000 762689 1 1 I U LUtI UlL Lir VV--lrJL1Q PIZ; t-L-.) 0 4L;t UN _C1---
91-50002'732389 17iO5205B LUEI OIL GP VV-L-800 MS PL-S 4 OZ CN CN H -7

9T002 28~f52E FO17E ' l -L -11 v7 MSLA IQTQT- A 7__
9150005306814 17iO52i8A GREASE WIRE-ROPE EXPOS GEAR 35LB CN CN A 7

-- 9 15E30,5!749 59- 17T0'4 1 >A M~)l L lU PtKl.~ eW ACE TV A T C A7j 9150006982382 17iO5607A HYDRAULIC FLUID AUTO-TRANS iOT CN QT A 7
Y~~~~~ I >00 )1>,, 6( I( .jQIt LUUir ENLI BMf6-IA 1 WI UN 01 o

9150007540064 17100505B LUBRICANT SOLID FILM AIR DR 120Z CN CN A 7
( ---78277f01-3TUA LUBUJL Alt fI--780f IT-G UN -,TA

9150008237860 17iO52i5C LUBRICATING COMF'OUND FN HUSH ILB CN CN A 7
-9T50'9B8 96522 T-71 05n 7BUBUl WDtEL I-t600 4 z:T P-
9150009351017 17iO52i4A GREASE AUTOMOTIVE & ARTY 14OZ CA CA A 7

'> 6:>, C f,1 (1 11 L t U iLt W LA .: A~ P1Ir 00i." 1T A
9150009359807 171056i9A HYDRAULIC FLUID PB PRES/TEST lOT CN OT A 7

9093517 BOB 1 7105 TBA-T RAr 'CFtl1)r -7---
9150009359809 17i048i2A HYDRAULIC FLUID PBi PRES/TEST 5GL CN CN A 7

1 t'1()ZiYB 6KEAX AlI-KA-7- GP-W TEMPTIrt - LrrA-7-
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--91500094Y0323 iiO5210A LUB UIL SLM liAI-6 ti B URA FU TiH A 7
9150009857245 1715204B GREASE.AIRCRAFT AND TU A 7
n- 5b yn4m I (101 611 LUBKLANI IN ILKLULUKI., SL. FASIM Li M X "A '

(__?150i0355392 17i05205A LUBRICATING OIL.GEA OT A 7
MO03.559" 1(14415A LURiKLAI1L U.ILA CN " 7
?150010355394 31010000A LUBRICATING OIL.GEA DR A 7
YI ,1 O 06 564 101000)0A LUB Ai±IrNU uOL.EYA DR A 7

*-9150010536688 17i05620A CLEANERLUBRICANT A GL A 7
15051 45 1 (1(-)1: L L;LRIMLUtKILMNI A T 'A T

9150010796124 17i052i6A CLEANERLUBRICANT A BT A 7
-- 1 (61 17132.rNE LUBRTCA A BT A -

9150011029455 17i05203C BRAKE FLUID.AUTOMOT GL H 7
- ooilO95 1 7)V"5_0 U bNAK,- -LUI I AroTmO GL H 7
9150011029455 17iO56i7A BRAI(E FLUID.AUTOMOT GL A 7

19( 0294:55 1 155 1 (A BRAKE FLU .AUu iO ('A 7
9150011029455 BRAKE FLUID.AUTOMOT GL 7

- Y i5n o I 0 -.'4 55 M AKE F uid. A ~ M u -- Gt.- Tr.

9150011045227 1715203A LUBRICATING OIL.WEA OT A 7
YT57T'i-292fi'2 1 11 Q>20 LURIANT i N ER EGLK TU --r------ .
9150011129412 17i05205B LUBRICANTINTERLOCK TU A 7
715001 1 24114 i 1(104 i4 A LUBMIGHI I|I UiL,.ENU UN H 7
9150011524119 LUBRICATING OILENG I)R 7
9 1-5 0- 1 1 61 I 0 A LUBRIUA ING OL. ENG R A ---

9i50011772762 17J.5616A LUBRICATING OIL.ENG OT A 7
71:5T0M72763 i fI 56NA LUBRICA6INi UL.ENT-
915O0ii784726 1715603A LUBRICATING OILENG (T A 7
"915 O id~u 6.lY12 1 GtEAK LUKiLUAN'I HJUDI i A "?
9150012602534 17i00506B LUBRICANT.SOLID FIL CN A 7

--'1-6'000253-9 73 -0 M BE=AX TEc NiCAL 2 OZ CK A "7
9930009353638 i7iOi7i9A EMBALMING FLUIDART DR A 7

"-930e35363?- i1i7iiA' fEM.L-I .FtUtD R - -A-----
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DAMES & MOORE

July 5, 7989
19038-001-11

Servco Pacific Inc.
900 Fort Street Malls Suite 600
Honolulu, Hawaii 96813 Fax: 533-1369

Attention: Mr. Glenn H. Takeuchi
Senlr Division Manager
Property Development

Subject: Progress Letter
Engineering Services and Consultation
Subsurface Hydrocarbon at
Proposed Servco Conercial Center - Phase I
Sand Island, Oahu, Hawaii

Following our discussion today, this letter provides our progress to date
on the subject project.

Soil Gas Survey - The results of our soil gas survey are presented on the
attached Plot Plan. The plot-plan indicates that only a small area has
measureable quantities of soil gas in the near surface zones. This finding,
however, was not consistent with previous findings (hydrocarbon in boringsl,
so we drilled borings In areas outside the indicated plume.

Borings - To date we have completed three of the five borings originally
proposed. We have encountered hydrocarbon in two of the borings, which are
outside the area indicated by the soil gas survey. Soil gas measurements
taken during drilling did not indicate hydrocarbon until a clayey silt layer,
approximately at the water table, was penetrated by the drilling. In
Boring 1, the hydrocarbon was not detected in significant amounts until a
clayey silt layer at approximately 6 feet in depth was penetrated. In
Boring 3, hydrocarbon was detected when a clay layer from 8 to 10 feet was
penetrated. Hyrocarbon In significant quantities was not detected in
oring 2, which appears to lie outside the hydrocarbon plume.

It appears that the hydrocarbon is iore extensive than indicated by the
soil gas survey, but hydrocarbon vapors are being prevented from moving up by
the clay layer. Field boring logs for the three bo'ings drilled to date are
attached. We anticipate complet ng two more borings by the end of this week.

Recommendation - Based on the resultst we anticipate that borings will need to
be the primarymoans of investigation, as the soil gas survey does not extend
deep enough to penetrate the apparently confining clayey silt layer. We
therefore recommend that additional borings (beyond the five currentiy
authorized) be drilled.
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- DAMES & MOORE

Servco Pacific Inc.
July so 1989
Page 2

B - A review of our budget indicates that we are within the original
estiiiites of our proposal of May 2, 1989. For the soil gas survey,
approximately $4,000 in charges were generated. For the drilling, we
anticipate that we will be within the budget.

For the additional borings recommended, we anticipate that drilling,
sampling, and logging costs would be approximately $1,000 per boring and
chemical testing would be approximately $500 to $1,000 per boring.

An additional six borings would cost approximately $6,000 plus $3,000 to
$6,000 for chemical testing.

Planned Construction -We understand that a sewer line may soon be constructed
to an approximate invert elevation of +2 in the area just mauka of the
existing plume. We recommend that available Information, particularly the
soil gas survey results, be supplied to the contractor. Because of the
confining clay layer, it may be possible to proceed with excavation work for
the sewer without encountering hydrocarbons, if the excavation does not
penetrate the clay layer. The-contractor, however, should be aware of the
presence of hydrocarbons so that proper safety precautions can be taken, such
as periodic checks for vapors.

-o o-

It has been a pleasure to prepare this progress letter for you. Please
let us know as soon as possible if the additional borings are authorized, so
that we can proceed without demobilizing. We believe that we require some
assistance in moving automobiles temporarily out of areas to be investigated.

I will be out of town from 7/7/89 through 7/14/89. In the mantime,
Ken Fan or Glen Lau will be available to coordinate the field investigation
with you.

Respectfully submitted,

DAMES & MOORE
A Professional Limited Partnership

Masanobu R. Fujioka, P.E.
Consultant

PRF(4547B/200B:19038-001-11)
(two copies submitted)

Attachments: Plot Plan
Field Logs
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REPORT

SUBSURFACE INVESTIGATION OF KAPALAMA, PHASE I

KAPALAIA MILITARY RESERVATION

HONOLU, HAWAII

I GENERAL

This report presents the results of Woodward-Clyde Consultants (WCC) Phase

I subsurface investigation of the United States Army Engineer Division's

(Army Corps) Kapalama Military Reservation in Honclulu, Hawaii. The work

was authorized under Delivery Order No. 0007 to Architect-Engineer Contract

No. DACA83-88-D-0127. The site location is shown on Figure 1.

II OBJECT AND SCOPE

The object of the work was to assess the quality of groundwater at the

Kapalama Military Reservation - Phase ! Property. The Phase I Property is

one of five parcels of land at the Kapalama Military Reservation being

sold (or that have been sold) by the Army. To complete this work, WCC

evaluated existing reports, prepared a work plan, obtained well permits,

advanced four soil borings and installed monitoring wells in these borings,

developed and sampled the wells, evaluated the results of chemical anal-

yses, measured ground water level elevations and free product thickness;

prepared subsurface cross sections, water level and contaminant distri-

bution maps; and prepared this report sumarizing the results of our find-

ings.

III SITE DESCRIPTION

The Kapalama Military Reservation is situated along Sand Island Access

Road, in Honolulu, Hawaii a* the location shown on Figure 1. The site is

presently used by Servco Corporation as a vehicle storage parking lot. The

I
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site is generally flat and partially covered with asphalt. Buildings and

an underground storage tank, once present at the site, have been removed.
A site plan map Is shown on Figure 2.

IV REPORT REVIEW

To assist In the evaluation of the subsurface conditions at the Kapalama

Military Reservation, WCC evaluated the following records and reports:

1. Unltec (1987) Underground Storage Tank Removal Reports,

2. Geolabs (1987) Preliminary Geological and Geotechnical Engineering

Reconnaissance Report of the Honolulu Waterfront Master Plan Tech-

nical Report Series,

3. Jason Lembeck and Associates (1989) Petroleum Facilities Report for

the Honolulu Waterfront Master Plan Technical Report Series,

4. Dames and Moore (1989a and b) reports concerning groundwater quality

on the Kapalama Phase I Military Reservation,

5. Goodsill, Anderson, Quinns and Stifel's August 15, 1989 letter to the

U.S. Army Engineer Div~sion, and

6. Interviews with U.S. Army Engineer Division personnel familiar with

either the removal or use of the underground storage tank.

A brief discussion of each of these i.s described below:

In 1987, Unitec removed an underground storage tank at the Kapalama Mili-

tary Reservation Phase I property at the location shown on Figure 2. At

the time of removal, Unitec's records show that the underground storage

tank contained both gasoline and water. Thus, it is reasonable to conclude

that holes existed in the underground storage tank, and that product may

2
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have migrated from the tank into the native soils and groundwater. Unitec

did not test the groundwater at the time of tank removal for hydro-
carbons. Thus no cnnclusions can be drawn concerning the concentration or

amount of gasoline dispersed.

Geolabs (1989) prepared a report describing the general geologic and geo-

technical conditions of the Honolulu waterfront which included the Kapalama

military Reservation area. They report that the Kapalama Military Reser-

vation is underlain predominantly by man made fill (designated Rfl) over-

lying more competent coral-algal formation. The fill consists of clay to

sandy gravel mixtures and an intermediate mix of silty sand soils, with

consistencies that range from soft or loose to hard or very dense.

Jason Lembeck and Associates (1989) describe the current petroleum distri-

bution system within Honolulu Harbor. Their report shows that several oil

pipelines, which belong to the Hawaiian Independent Refinery (HIRI), Chev-

ron, and the Hawaiian Fuel Facilities Corporation (HFFC), cross the Kapa-

lama Military Reservation Phase 1 property (Figure 3). The petroleum pipe-

line distribution system is presented in more detail by Helber et al. and

R.M. Towill Corporation on sheet 2 of their Honolulu Waterfront project

report. Their map shows that the pipelines that cross or are located im-

mediately adjacent to the Kapalama Phase I property includes two Chevron 8-

inch pipelines which transport black and white oil, respectively; three

Chevron 4-inch pipelines which transport jet-A fuel, one HFFC 10-inch pipe-

line, and one 10-inch HIRI pipeline. The HIRI and HFFC pipelines report-

edly transport numerous petroleum products to other refiners and the Hono-

lulu airpo-t.

Dames and Moore (1989a and b) prepared two reports concerning groundwater

quality at the Kapalama Phase I property. Their July 5, 1989 report de-
scribes the results of a soil gas survey and observations of subsurface

Conditions from soil borings. Although they do not describe their soil gas

procedures, Dames and Moore indicated that hydrocarbon product is present

in the shallow subsurface.
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Dames and Moore's August 17, 1989 progress letter reports the results of a

more extensive subsurface investigation. In addition to detecting hydro-
carbon vapors in shallow soils, Dames and Moore presented the results of

their ground water monitoring. These results show a free floating hydro-

carbon product plume centered around the location of the former underground

storage tank.

Dames and Moore's findings are summarized in Goodsill, Anderson, Quinns and

Stifel's August 15, 1989 letter to the U.S. Army Engineer Division. It is

concluded in this letter that, based upon the location of floating gasoline

product, the source of contamination is onsite rather than offsite. Thus

the source of the leak is the underground storage tank. This conclusion is

drawn, however, without mention of an investigation of external sources of

subsurface petroleum product--such as that transported by one of the many

undergroLnd pipelines that traverse or are located adjacent to the prop-

erty.

Personal interviews with U.S. Army Corps of Engineers personnel in Sep-
tember of 1989 revealed that both diesel fuel and gasoline products were

stored in the underground tank. At the time of tank removal, personnel at

the site did not, however, observe gasoline or diesel fuel product in

either the soils or groundwater.

V FIELD ACTIVITIES

To assess the quality of subsurface groundwater adjacent to the location of
the former underground storage tank at the Kapalama Military Reservation

Phase I Property, WCC completed a subsurface field investigation. The

activities required to complete this task are described below. WCC's find-

ings are presented in subsequent report sections.

4
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A. Drillin

On August 30 and 31, 1989, WCC subscontracted PR Drilling to advance four
soil borings and install monitoring wells (MW-1, 2, 3 and 4) in the borings

at the subject site. The borehole lccatlons were selected by WCC after a
field consultation with the Engineers Division representative. The

location of the boreholes are shown on Figure 2. The borings were advanced

to depths of approximately 12 to 20 feet with a Mobile B-80 truck mounted
drill rig equipped with hollow stem augers. While drilling, soils were
obtained using a split spoon sampler placed through the hollow stem of the

auger. The augers and sampler were steam cleaned between sampling

locations. The soils were logged by a WCC geologist according to the
Uniform Soils Classification System. Logs of the materials encountered are

provided in Appendix A.

B. 14onitorinq Well Construction

Groundwater Monitoring wells were constructed in each of the borings after

their completion. The wells were designed to monitor the top of the shal-
low groundwater. The wells were constructed with 2-inch schedule 40 ASTM

grade PVC casing placed inside the hollow stem of the auger. The casing

consists of an upper blank section and a lower screened (.020 inch slots)

section positioned across the top of the shallow ground water. Grade A12

silica sand filter pack was placed in the annular space of the well bore to
approximately 1 foot above the top of the well screen section. A 1/2 to 1
foot thick bentonite pellet seal was placed above the filter pack, followed

by a cement slurry to surface grade. Well No. MW-4 was completed with a

locking Cristy cap, the remaining wells were completed with removeable

steel caps.

5
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C. Well Developent and Groundwater SgRlIn!

After their construction, the wells were developed using the bailer

method. Approximately 18 to 25 gallons of water were removed from each
well during this process. Well development was terminated when the well

water appeared clear a short time after bailing. A clean acrylic bailer
was then used to identify wells which contained free floating product.

This included wells installed both by Dames and Moore and WCC. Once

identified, these wells were not sampled because of their obvious contam-
ination. The depth to free product and top of groundwater were then deter-

mined in all the wells using an electronic sounder. WCC then purged all

the wells to be sampled of approximately 4 to 5 well volumes using a clean

teflon" bailer. A sample was then obtained from each of these wells using

' same bailer. The teflon bailer was cleaned between well locations
ng a laboratory grade acetone rinse, followed by an alconox soap rinse

and finally a distilled water rinse. The samples were placed in laboratory

prepared finger vials for benzene, toluene, ethylbenzene, and total xylenes

(BTEX) analyses; and 1 liter glass containers for total petroleum hydro-

carbon (TPH) as gasoline and diesel fuel analyses. The sample containers

were immediate'iy placed in refrigerated storage for transport to Brewer

Analytical Laboratories in Papaikou, Hawaii. The samples were delivered

following EPA chain of custody procedures. A copy of WCC's chain of cus-

tody is included in Appendix B.

D. Laboratory Anallses

On September 5 and 13, 1989, the groundwater samples were analyzed for TPH,
both as gasoline and diesel fuel; and BTEX using California LUFT Manual
Procedures. The results of these analyses are discussed below. The anal-

ytical laboratories report is included in Appendix B of this report.

6
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E. Well Survey

On September 7, 1989 R. M. Towill Corporation surveyed in the elevations of

the wells installed both by WCC and Dames and Moore. Their survey eleva-
tions are summarized in Table 1. The elevation datum was mean sea level

(MSL). Their reference benchmark is 10.255 feet MSL.

VI RESULTS

A. Subsurface Conditions

As shown on the logs of borings in Appendix A and in cross section A-A'
Figure 5, (see Figure 4 for the cross section location) the subsurface

materials encountered consist of Interbedded sand, underlain by clays,

silty clays, and clayey and sandy gravels to depths that vary from 12 to 20

feet. These units comprise Geolabs (1989) Rfl unit described as fill.

They are all, in turn, underlain by coral.

B. Gtoundwater

Shallow groundwater beneath the site occurs at a depth of about 6 feet.

Groundwater level and free product thickness measurements obtained on Sep-

tember 5, 1989 are summarized in Table 1. The data is plotted as a water

level elevation map on Figure 6. As shown, the groundwater gradient is
generally flat, with a slight depression located near wells B-8 and OB-3

and local groundwater highs around wells MW-2 and MW-3.

C. Free Product Thickness

The location and thickness of floating hydrocarbons beneath the site is
shown on Figure 7. As shown, the thickest accumulation of free product

surrounds wells OB-3 and OB-5. Up to 1.55 feet of free floating hydro-

7
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carbr s were detected In well 08-3, 0.59 feet in well 08-5, 0.29 feet in

Sweli OB-1, 0.12 feet in well MW-3, and 0.12 feet in well 08-13. Free pro-
duct wqs not observed in any other wells at the site.

0. Groundwater Analyses

Groundwater samples were obtained from monitoring wells that did not con-
tain free floating product. These samples were submitted to Brewer Anal-
ytical Laboratories for TPH as gas( ne, diesel fuel and BTEX analyses.
The results of these analyses are summarized in Table 2. As shown, TPH as
gasoline was detected in monitoring wells MW-i, 2, 4, OB-4, and 0B-12 at
concentrations of 40, 2.9, 46, 1.7 and 7.9 mg/l, respectively. Diesel fuel
was also detected in groundwater from these same wells. The reported con-

centrations were 24, 2.9, 10, 1.3 and 5.7 mg/l, respectively. The anal-
ytical laboratory also reported that benzene, toluene, ethylbenzene and

total xylenes were present either singularly or in combination in wells MW-
1, W-2, MW-4, OB-4 and 0B-12. The water sample obtained from well MW-i
showed the highest concentration of benzene (0.36 mg/i), toluene (0.097
mg/i), ethylbenzene (2.6 mg/i) and total xylenes (0.35 mg/l) relative to

all other samples from the site.

E. Distribution of Groundwater Contaminants

The distribution of TPH as gasoline, diesel fuel, and BTEX constituents in
groundwater is shown on Figures 8, 9 and 10, respectively. As shown, these
constituents are present in groundwater around the edges of the free float-
ing product plume. The distribution of these contaminants to the northeast
appears limited to the west side of wells OB-i and 08-9, but is unknown in
all other directions. The vertical extent of contamination is also un-

known.
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VII DISCI SS10N

Both the analytical laboratory's report and our own field observations
indicate that both dissolved and floating phase hydrocarbons are present in

the shallow groundwater at the Kapalara Military Reservation Phase I prop-

ertY in Honolulu, Hawaii. The laboratory's report shows that both gasoline

and diesel fuel products are present in water samples obtained from the

site. These products were also reportedly stored in the underground stor-

age tank removed by Unitec in 1987. The free product thickness map shows

that floating hydrocarbon product is also thickest adjacent to the former

underground storage tank location. TPH as gasoline, diesel fuel, and BTEX

constituents are distributed adjacent to this free product plume, with the

highest concentrations of diesel fuel and BTEX found in well MW-i, the well

closest to the former underground tank location. Concentrations of these

constituents generally decrease radially away from well MW-i, with the

exception of TPH as gasoline, which is also found in high concentration in

well MW-4. These spatial relations suggest that the underground storage

tank formerly located at the Kapalama Military reservation leaked both

gasoline and diesel fuel into the shallow groundwater. The distribution of

TPH, diesel and BTEX beyond the limits of this investigation, however, does

not preclude the possiblity of additional or other sources of both dis-

solved and floating phase contaminants.

VIII CONCLUSIONS

Based upon the results of our records and report review, the analytical

laboratories report, and our own field observations, the underground stor-

age tank formerly located at the Kapalama Military Reservation Phase I

property probably leaked hydrocarbon product into the shallow

groundwater. Other sources of dissolved phase hydrocarbons may be one of
the several pipelines adjacent to or that cross the Kapalama Military

REservation Phase I property, or underground storage tanks reported on the
Phase II property. Product transfer and hydrostatic test records of these

tanks and/or pipelines should be reviewed to assess their contribution of

hydrocarbon products to the shallow soil and groundwater.
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